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HacTtoswas vHCTpyKums onpegendet nopsgok MOHTaXa U AeMOH-
Taxa Ha obbekTe pacxogomepa-cyeTynka ynbTpassykoBoro YPCB
«B3JIET MP» ¢ undposon obpaboTkon curHanoe mcnonHeHuss YPCB-
510V u. Mpn npoBegeHnn paboT HEOOBXOAMMO TaKkKe PYKOBOLCTBO-
BaTbCA [OOKYMEHTOM «Pacxogomep-cyeTumk ynbTpassykoBon YPCB
«B3NET MP». UcnonHenne YPCB-510V u. PykoBOACTBO MO 3KCrnya-
Taumm» B12.00-00.00-56 PO.

MEPEYEHb MPUHATBIX COKPALLEHNN

B - BrIOK MCKpO3aLUnThI;

BK - 610K KOMMYyTaUUWY;

Bl - BTOPWYHbIV U3MEPUTENbHBIN Npeobpa3oBaTens;
Dy - AnameTp YCIrOBHOIo Npoxoaa;

ny - U3BMEPUTESTbHBIN Y4aCTOK,;

M - NepBUYHbIN NpeobpasoBaTefib pacxoaa;

MNy3 - «[lpaBuna ycTponcTBa 3NeKTpOyCTaHOBOKY;
NM3A - npeobpasoBaTesib ANEKTPOaKyCTUYECKUN;

P3 - PyKOBOZCTBO MO 3KCMnyaTaumu;
Y3C - ynbTpa3ByKkOBOW CUrHarsm;

YK - YCTPOMCTBO KOMMYTaALUNOHHOE;

yC - YCTPOWCTBO COrfnacywLlee;

cIi| - 3KCnnyaTauMoHHaa JOKYMEHTaLms.
BHMAHWE!

1. [Ina moHTaxa u gemoHTaxa Bpe3Hbix [MOA (3aBMHYMBaAHUS B MOHTaX-
Hble NaTpybKM N BbIBUHYMBAHMUS U3 HUX) OOSMPKEH MCMOMb30BaTbCHA POX-
KOBbI/ raeYvHbln KoY Ha 36 MM.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHne npu eMoH-
Taxe [N3A MHOro MHCTPYMEHTA, TaK Kak 9TO MOXET NPUBECTU K pasrep-
mMeTmsauumn MN3A (OTBUHYMBAHWUIO BHYTPEHHEWN BTYIKM) U 0OpbIBY CUr-
HanbHoro kabensa (cm. puc.b.6). MNMpu HeBbINONHEHUN AaHHOro Tpebo-
BaHus narotosutens HE HECET rapaHTuiiHbIX 06a3aTenbCTB.

2. He ponyckaeTtcsa npuctynaTb K paboTe C pacxo4oMepoM, HE O3HaKOo-
MMBLLUUCH C 3KCMyaTauMOHHON LJOKYMEeHTaunen



1. MEPbI BE3OINACHOCTHU

1.1. K npoBeaeHno paboT No MOHTaxy (O4EMOHTaxy) pacxogomepa gonyc-
KaeTcs nepcoHarn:

- UMeLLMIA NpaBO Ha BbLIMNOMIHEHWE OAHHOro BuAa paboT Ha o6bekTe
YCTAHOBKM pacxogomMepa, a Takke paspelleHue npeanpustus-
N3roToBUTENS;

- MMeWMn NpaBo Ha npoBedeHve paboT Ha 3NEeKTPOyCTaHOBKax C
HanpsbkeHmem go 1000 B;

3HaKOMbIN C AOKYMeHTauuen Ha pacxogomep u BcnomoratenbHoe 060-
pygooBaHue, ucrnonb3yemoe npv nposeaeHun pabor.

1.2. Mpwn npoBegeHun paboT C pacxogoOMepPOM OnacHbIMU pakTopammn SB-
NATCS:

- MepeMeHHoe HanpshkeHne ¢ AeNCTBYLWNM 3HavyeHueMm o 264 B va-
ctoton 50 u;

- AaeneHue B Tpybonposoae (oo 25 Mrla);

- Temnepartypa paboyen xnakoctu (go 160 °C);

- Apyrne gakTopsbl, CBs3aHHbIE C Npodunem u cneumdukon obvekTa, rae
NPOM3BOOUTCSA MOHTaX.

1.3. MNepen npoBegeHnem pabot HeobxoamMmo ybeauTbCst C MOMOLLBIO U3-
MepuTenbHoro npubopa, 4To Ha TpybonpoBoge OTCYTCTBYET OnacHoe
OIS XKN3HU NepeMEHHOE U NOCTOSIHHOE HamnpsiKeHue.

1.4. B npouecce paboT N0 MOHTaxy, NyCKOHanagke unm AeMOHTaXxy pacxo-
AoMepa 3anpeLlaeTca:

NPOn3BOANTb MOAKIIOYEHNS K NPUOOPY, NEPEKoYeHUst pexxmmMoB pabo-
Tbl NN 3aMEHY 3NEeKTPOPaANO3IEMEHTOB NPU BKIIIOYEHHOM NUTAHUK;

BbINONHATL paboyre onepaummn Ha yd4acTke TpyGonpoBoaa, Haxoasle-
rocsi noa AaBrieHnem;

MCNONb30BaTb HEUCMpPaBHbIE 3NEKTPOPaAMONpPUBOpPLI, 3NEKTPOUHCTPY-
MEHTbI NMMbo 6e3 NOAKNIYEHNS X KOPMYCOB K Marmctpany 3awmuTHOro
3a3eMrieHus;

- NCMNOJ1Ib30BaTb 3aHyneHne BMeCTO 3allUTHOIro 3a3eMrieHun4.

1.5. Nepen TeM, Kak NOAKIIYUTL PACXOAOMEP K dreKTPUYEecKon cetTu nura-
HUS HeOBXOAMMO KOpMyC COeAWMHWUTb C Maructparnbk 3allMTHOro 3a-
3eMreHus.

BHUMAHME! MNepea noaknoyeHMeM K Mmaructpanm 3awmuTHOro
3a3eMiieHMA Heobxoanmo yb6eauTbLCsl B OTCYTCTBUM Ha HEW Hanps-
XeHus.



2. NOAroToOBKA K MOHTAXY

2.1. [ins ycTaHOBKKM pacxogomepa Ha obbekTe HeobxoamMmo:

- Hanu4ne cBobOAHOro yvyacTka Ha TpybonpoBoae AN MOHTaXa NepBuY-
Horo npeobpasoBartens pacxoga (M) nnu ycraHoBkm npeobpasosaTe-
neu anekTpoakyctudeckux (M3A);

- Hanuuve NpsSMONMHENHbIX y4acTkoB Tpybonposoaa Tpebyemon AnvHbI
A0 1 nocne Mmecta yctaHoBku M3IA;

- HanM4yne MecTa ANs pasMeLleHusi BTOPUYHOIMO M3MEPUTENbHOIO npe-
obpasosartens (Bl1) pacxogomepa.

2.2. TpaHCcnopTUpOBKa pacxogoMepa K MecTy MOHTa)ka [OSKHa OCYyLEeCTB-
NATLCSA B 3aBOACKOWN Tape.

Mocne TpaHCNOPTUPOBKM pacxogomepa K MecTy YCTaHOBKU Mpu
oTpuuaTensbHON TeMnepaType U BHECEHWUS! €ro B MOMELLEHUE C MONo-
XUTENbHOW TeMnepaTypon Bo nsbexaHne KoHaeHcauun Brnarn Heobxo-
AMMO BblaepXaTb pacxogoMep B yrNakoBke He MeHee 3-X Yacos.

Mpn pacnakoBke pacxogomepa MPOBEepUTb €ro KOMMMEeKTHOCTb B
COOTBETCTBUM C NACMoOpTOM Ha AaHHbIN Npudop.



3. TPEBOBAHUA NO MOHTAXY

3.1. TpeGoBaHUA NO ycTaHOBKEe NepBUYHOro npeobpaso-
BaTesiA pacxoAa u npeobpasoBaTternien afieKTpoaky-
CTUYECKUX

3.1.1. Obwme TpeboBaHuA

3.1.1.1. B mecte yctaHoBku [ (M3A) pormkHbl cobntogaTtbCcs cneayowme
yCIoBus:

- OaBreHne XNOKOCTU U pexmMbl SKCnnyatauumn Tpybonposoga MCKIO-
4yaloT razoobpasoBaHne u/vnun ckonneHune rasa (Bosgyxa);

- BHYTpeHHUn obbem IMI1 B npouecce paboTbl 4omkeH BbITb BECb 3anof-
HEH >XXMOKOCTbIO;

- OTCYTCTBYIOT NMB0O MMHUMAIbHbI nyfnbCcaunn N 3aBUXpEHUA XXUOKOCTH.

Mn (N3A) ponyckaeTcs MOHTUPOBATbL B FOPU3OHTANbHbLIN, BEPTU-
KanbHbIM UNU HakMoHHbIM Tpybonposog (puc.1). Mpu atom MMM (M3A)
He OOSKHbl pacnoniaraTbCAa B CaMOW BepxXHEW TOouyke y4yactka Tpybo-
nposoda. Hanbonee noaxogsiee Mecto And MOHTaxa nNpu Hanuyum —
BOCXOAALUMN NTMBO HXKHMI yYacToK Tpybonposoaa.

MaA - N9A .
N NN -
*

Puc.1. PekomeHayemble mecta yctaHoBku 1.

3.1.1.2. Pa3HOCTb BHYTPEHHUX AnaMeTpoB TpybonpoBoga U U3MEPUTENbHOro
yyactka [T B MecTax CTbIkOBKM He AosrkHa npesbiwaTs 0,05-Dy ans
npaMbIX n3meputernbHblX yvactkos (LUY) w 0,1-Dy ana WY Tuna
U-KoneHo.

3.1.1.3. NN ¢ U-o6pa3sHbiM nameputernbHbiM y4acTkom (U-KoneHo) gonyckaeTcs
MOHTMPOBATb TONbKO Ha ropu3oHTarbHbIN TpybonpoBoa Takum obpa-
30M, 4YTObbl [OA, ycTaHoBneHHble Ha [, Haxogunucb Hwxe Tpy6o-
nposofa. [JaBneHune B TpybonpoBoae B mecte yctaHoBku [l ykasaH-
HOro UCMONMHEHUs1 JOMKHO ObiTb HEe MeHee 0,2 MIa.

3.1.1.4. MNMpwn nobbIx cxemax yCTaHOBKM MU cnocobax 30HOMPOBaHUS ANSA UCKIO-
YEeHUs BINAHUA BO3MOXHbIX OTIIOXKEHUW W CKOMMEHUN rasa He peko-
MeHayeTca yctaHaBnusaTb 1 Taknm obpasom, 4Tobbl NMIA okasanuch
B CaMOW BEpPXHEN UMM HUXHEWN TOYKE OKPY>XHOCTWU MOMNepeyHoro cevye-
Husa TpybonpoBoaa.



3.1.1.5. MNpoaonbHbIN yron ycTaHoBKM BpesHbix NM3A B npsimonuHenHbin NY 6
(pnc.2) moxeT 6bITb oT 20° oo 70°, pekoMmeHayemoe 3HavyeHne — ~ 45°,
MpoJonbHbLIN Yyron ycTaHOBKM BPe3HbIX [MOA 6 — aTO yron mexagy ocbto
Bpe3Horo [1OA (HanpaBneHnem pacnpoCTpaHeHUsa YrbTpas3BYyKOBOro
fniyda) M NfOCKOCTbI, NEepPneHAMKYnNapHoOM ocu Tpybonposoaa (puc.2).
Mpn Dy>2000 amanas3oH [OOMyCTUMbIX 3HaA4YeHUW MPOAOSbHOro Yyrna
ycTaHoBKM Bpe3Hbix NM3A onpepensetca xapaktepuctukamm obbekta
pa3smewieHus 1.

NnaA1.1

NaA1.2

Puc.2. NonoxeHue napbl NMN3A B npoaonibHOW NJIOCKOCTU NPU yCTaHOBKEe
no AnameTpy no Z-cxeme.

3.1.2. PasmelleHune napsbi [M3A

Mpwn yctaHoBke NM3A no guameTpy pekomeHayeTcs pacnonaratb Ux
Takum obpasom, 4Tobbl NpogonbHast nnockocTb MIAA (nnockocTb, Npo-
xopdawas yepes napy MN3A Bgonb ocn TpybonpoBoaa) coctaBngana ¢
BepTuKanbio yron B = 45°+10° (puc.3). BoamoxHo pacnonaratb M3A
rOPU30OHTAsbHO.

Puc.3. PekomeHayemble nonoxeHus napbl MOA B nonepeyHON NioCKoOCTU
npu ycTaHoOBKe Mo AuameTpy.



3.2. TpeboBaHuA K AfIMHE NPAMOSIMHEUHbIX YY4aCcTKOB
TpybonpoBoaa

3.2.1. [Ina HopmanbHON paboTbl pacxogomepa 4O NepBOro 1 nocrne BTOPOro
no notoky MN3A omkHbI ObITb NPAMONMHENHBbIE Yy4acTkM Tpybonposoaa
cooTBeTCTBYyHLWEN AnuHbl ¢ Dy, paBHbiM Dy M1, MuHumanbHble 3Have-
HUS OTHOCUTENBHOW ASIMHbI NPAMOSIMHENHbIX YH4aCTKOB AN PasfnuyHbIX
CXeM YCTaHOBKW Bpe3HbIX NM3A no agnameTpy v BUAOB rugpaBninyeckoro
COMPOTUBIIEHNA NPW TUNOBOM MOHTaxe npueefeHbl B Tabn.A.1 lMNpu-
noxeHuns A.

[nvHa npaMmonuHenHoro yyacTtka L [MM] onpegenseTcs no dopmy-
ne:
L=N-Dy,
roe N — oTHocuTenbHaa AnvHa, BblpaxeHHas konuyectsom Dy n yka-
3aHHasa B Tabn.A.1;

Dy — anameTp ycnosHoro npoxoga NI nnu Tpybonposoga B mecte
ycTaHoBku OA, Mmm.

BHUMAHME! lNMpu n3mepeHun pacxopa peBepCUBHONO NOTOKa
Bce MI3A ABNATCA NnepBbIMA NO NMOTOKY U ANMMHbI NPAMOSIMHEN-
HbIX Y4YaCTKOB [OMKHbI onpeaensTbCA, MICXOAA U3 3TOro Nosoxe-
HUA.

Ecnu npu npegnonaraemom pasmerlieHumn N3A He obecneunBaoT-
CA ONVHbI NPAMOSIMHENHbIX Y4YacTKOB, yKasaHHble B [lpunoxeHuu A,
MOXeT ObITb npoBegeHo obcrnegoBaHne obbekTa Ansa onpegeneHus
BO3MOXHOCTM pa3paboTkn uHOMBUAOYaANlbHON METOAWMKU BbINONIHEHNS
N3MEPEHUIN C y4ETOM YCIOBUN N3MEPEHNSA HA AaHHOM OObeEKTE.

3.2.2. AnvHbl NPAMONUHENHbIX Y4aCTKOB AN rmapaBfivd4eckoro ConpoTusrie-
HUSA BMaa «TepmMmonpeobpasoBaTtesnb CONPOTUBNEHUS B 3aLUTHOM MIb-
3e» onpeaensTca No ABYM MOCNeaHUM CTpokam Tabnuubl [Npunoxe-
HUA A (ons 3arnyweHHON BPe3Kn) rnpu BbINOSTHEHUN yKa3aHHOro B Tab-
nmue COOTHOLLEHUS

D;/Dg>0,1,

roe D; — auameTp 3alMTHOW MIb3bl TEPMOCONPOTUBMNEHNS, MM;
Ds — BHYTPEHHUI AnameTp Tpybonposoaa, MM.

MPUMEYAHUE! TMNpun cooTHoweHun D; / Dy < 0,1 gna tepmonpe-
obpasoBartens CoOnNpoTMBNEHMS B 3aLlUMTHOWN MMb3e, a Takke Npu cooT-
HoweHun Dyq / Dy < 0,1 anga 3arnylweHHOn Bpe3kn [ornyckaeTcs AnvHa
npsaMonuHenHblx y4vactkos 0,5-Dy oo mepsBoro v nocne nocregHero
MNoA.

3.2.3. Cyxarollee yCTpoOMCTBO BuAa «auadparma» unu «conso BeHTypuy», a
Takke nobas 3agBuMkKKa OTHOCATCS K BuAy rMOpaBfiMdecKoro Conpo-
TMBNeHnda, obo3HavyeHHoro B Tabnuue MpunoxeHuna A kak perynmpyto-
Las 3agBuKka.



3.2.4. MNpwn ycTtaHoBKe B TpybonpoBoa nepea nepBu4HbIM NpeobpasoBaTenem
ctpyeBbinpamutena (MpunoxeHne M) BO3MOXHO COKpalleHWe ANUHbI
NpsSMONIMHENHOro yyacTtka Ha Bxoge MM go aByx pas. Tpebyemasa anu-
Ha NPAMONIMHENHOrO y4YacTKa npu 3ToM onpegensaeTcd no pesynbratam

obcnenoBaHnss obbekta M pa3paboTkm MHOMBUAYANIbHON METOOUKM
BbIMONTHEHUS U3MEPEHUNA.

3.2.5. ina pacxopgomepa c [M3A, ycTaHOBNEHHbIMM BOOMb OCU MPSMOro OT-
pe3ka NY tuna U-koneHo, TpeboBaHna K HEOO6X0aMMOW ANMHE MPSIMO-
NMHENHbIX yyacTkoB Tpybonposoga o u nocne [ He ycTaHaBnuBa-
toTca. TpebyemMble TeXHUYeckue M MeTpOoNormyeckme xapakTepucTUKU
pacxogomepa obecneunBaroTcsa KOHCTpykumen LY tuna U-koneHo.

3.3. TpeboBaHUA K pa3mMeLLeHUI0 BTOPUYHOIo N3amepu-
TenbHOro npeobpasoBarens

B mecTe pa3mewieHms Bl gomkHbl obecneymBaTbCs:

- YCNoBMS 3KCMNnyaTauum B COOTBETCTBUM C TpeboBaHUSIMKU 3KcnnyaTta-
LIMOHHOWM JOKYMeHTauuu;

- BO3MOXHOCTb MOAKMIOYEHUs pacxogoMepa K Maructpanuv 3allimMTHOro
3a3eMIeHns;

- Hanuune cesobogHoro goctyna K BIT.
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4. MOHTAX PACXOOOMEPA C NEPBUYHbBIMU
NMPEOBPA3OBATEINAMU

4.1. MoHTaX nepBMUYHOro npeobpasoBarens

41.1.

4.1.2.

Ona montaxa [N B TpyGonpoBoa MOXET MOCTaBASATbLCA MPUCOEONHN-
TenbHasa apmartypa: OTBeTHble (pnaHupbl, NaTpybKn, KOHYCHbIE nepexo-
Abl (ecnn Dy nepeuyHoro npeobpasosaTens meHblue Dy Tpybonposoaa,
B KOTOpbIN ByaeT yctaHasnmeaTbes [111).

Mepea Havanom paboT Ha TpybonpoBoge B mMecTte ycTaHoBku [I1
yyacTku Tpyb, KOTOpble MOryT OTKIMOHUTLCA OT COOCHOMO MOSIOXKEHUS
nocne paspesaHusi TpybonpoBoaa, criefyeT 3akpenuTb.

4.1.3. na moHTaxa B Tpybonposoa dniaHuoBaHHbIM [ 1 oTBETHbIE hriaHUbl

C npuBapeHHbIMU naTpybkamn cobuparoTcss B €AWMHYIH0 KOHCTPYKLMIO.
Mpn HeobxogumMocTn K naTpybkam npuBapmBaloTCA KOHYCHblE Mepexo-
Aabl (puc.4). Ecnn gnameTp pactpyba KOHYCHOro nepexofa npesbillaeT
AnameTp noaxogswiero Tpybonposoda, TO nepexon obpesaetca nog
KOHKPETHbIN anameTp Tpybonposoaa.

e
/1

1

1 — KOHYCHBbIU rnepexo0d, 2 — omeemHbIl riaHey, ¢ nampybkom, 3 — 11
ny)

Puc.4. CoopHO-cBapHasi KOHCTPYKLUMSA Ans ycTaHoBKU conaHuoBaHHoro MM

(1Y) B TPpy6ONpOBOA.

Mpn MmoHTaxe HednaHuyoBaHHoro (BBapHoro) NI nepexogbl MoryT
npuBapuBaTbCa HENOCPEACTBEHHO K U3MEPUTESNTbHOMY Y4HacTKy.

Mpn 9TOM ANWHBLI NPAMOSIMHENHBIX YYaCTKOB MeXAy KOHYCHbIMU
nepexogamu v N3A gomkHbl 6bITb HE MeHee yKa3aHHbIX B Tabn.A.1.

4.1.4. B BblbpaHHOM MecTe OCBODOOXOEHHOrO OT XMAKOCTM Tpybonposona

Bblpe3aeTcs y4acTOK He0BXOAMMOWN AfIMHbI U BMECTO HEro BBapuBaeT-
CA KOHCTpyKumMs ¢ pnaHuosaHHbiM I nnu seapHon [MI1. MNpn aTtom
HanpasneHue cTpenkun Ha [N gomkHO coBnagaTb C HanpaBfeHNeM no-
TOKa U1 NPSIMbIM HanpasfieHWEM L9 PEBEPCMBHOIO NOTOKA.

BHUMAHMUE! NMpu monTaxxe KATEFTOPUYECKWU 3AMNPELLAETCAH
6pocaTtb NI n HaHOCUTL NO HeMy yadapbl. ATO MOXET NPUBECTU K Bbl-
X04y M3 CTPOSi YCTAHOBIEHHbIX Ha HeM T3A.
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4.1.5.

Mpn moHTaxe B Tpybonposoa BBapHoro [ ¢ ycTaHOBMEHHLIMU
M3A B npouecce cBapku cnegyeT obecneunBatb TeMnepaTypy B Mecte
yctaHoBku [MOA He 6onee 100 °C.

CBapka 3anemMeHTOB KOHCTPYKUWMW, a TakkKe cBapKa KOHCTPYKLMU WIn
BBapHoro [ ¢ TpybonpoBoAOM AOMKHA OCYLLECTBNATLCSA B COOTBET-
ctBum ¢ NOCT 16037 «CoeamHeHnsa cBapHble CTasibHbIX TPybonpoBo-
pos». [Npu aTom gomkHa obecnevmBaTbCsi COOCHOCTb BCEM KOHCTPYK-
UMM 1 nnockonapannenbHoCTb driaHUEeB, MeXay KOTOpbIMU yCTaHaB-
nusaetcs M.

4.2. MOHTaXX BTOPMYHOIro UamepuTtesibHOro npeobpasonBa-
Tensa

KpenneHne Bl Ha o6bekTe BbIMNOMHAETCA C y4ETOM YCTAHOBOYHbIX
pa3mMepoB, yka3aHHbIX [MpunoxexHun b.

4.3. ANeKTPOMOHTAaX pacxogomepa

4.3.1. Npu nogkntoveHun M3A k BIT HeobGxoanmo cobnogate COOTBETCTBUE

4.3.2.

4.3.3.

KaHany namepeHus ero coctaeHbix Yacten: M1 (M3A), ycTponcTsa co-
rnacytowero (YC) npu Hannyuu, 6noka uckposawuTtsel (BU) npu Hanu-
4Ynn n kabenewn cea3N.

3aBsoackue Homepa [, NM3A, YC, BU cogepxaTtcsa B nacrnoptax Ha
pacxogomep U Ha NepBuYHbIN NpeobpasoBaTtenb pacxoaa.

MapkupoBka kabenen ceasn napbl [OA BbINOMHAETCA 3TUKETKAMM
OAHOrO LBEeTa, Ha KOTOpble HAHEeCeHbl 0gHa UNW ABE NOMNepeyYHbIX Mo-
nocsbl 6enoro ugeTa.

OpgHa 6enas nonepedHasi nonoca obo3HavyaeT MpPUHALNEXHOCTb
kabensa ceasu NOA1, oBe Genble nonepeyHble nonockl — MN3A2.

Pasbembl kabenen cBssu, mecta yctaHoBku [MOA Ha nameputens-
HoM y4yacTtke (M) moryT mapkupoBatTbca Haganucamu «lMOA1» n
«MOA2», obo3HavaoWmMMn NpUHALNEXHOCTb cooTBeTCTBYOWEMY M3A
napebl.

Mpoknagka kabensa nutaHna pacxogomepa u kabenen ceasm BI1-MNOA,
Bl — BHewHune ycTponcTtea (Mpu UX Hanuyinum) gormkHa ObiTb BbINOSHe-
Ha C y4eToM YCMnoBMI 3KCnnyaTauum pacxogomepa.

PekomeHnayemble mapku kabenewn BIM-MN3A:

PK75-2-21, PK75-2-22, PK75-2-22]1 (dpToponnacT, tmax = 200 °C),
PK75-2-11, PK75-2-12, PK75-2-13 (NonMaTuneH, tmax = 85 °C).
Kabenu cBssn n ceteBor kabernb N0 BO3MOXHOCTU KPENnATCs K CTEHE.
CeteBon kabenb npoknagbiBaeTca oTtaenbHo He onwxke 30 cm oT
ocTanbHbIX kKabenen. [lnsa 3awmnTbl OT MEXAHUYECKMX MOBPEXAEHUN pe-

KOomMeHOyeTcs Bce kabenu pasmellatb B MeTannmyeckon Tpybe unu
MeTannopykase.

HE OOMNYCKAETCH npoknagpiBaTh kabenn Bl — MN3A u curHanb-
Hble Kabenu BHELWHUX CBA3eN BONM3M CUMOBLIX LIEMEN, a NPy Hann4mm
3NEKTPOMarHUTHbLIX MOMEX BbICOKOrO YPOBHS (Hanpumep, npu Hanmyamm

12



4.3.4.

4.3.5.

4.3.6.

4.3.7.

4.3.8.

TUPUCTOPHOrO perynaTopa) 6e3 yknaaku nx B 3a3eMieHHbIX CTarbHbIX
MeTannopykaBax unvm meTannmyeckmx Tpybax.

MeTannopykaBa (TpyObl) AOMMKHbI OblTb 3a3eMreHbl TOMbKO C OA-
HOW CTOPOHbLI — CO CTOPOHLI BI1.

Kabenu BIM-NOA Heckonbknx pacxogoMepoB Ha OOHOM ObObekTe
npv npoknagke nx 6e3 metannopykasoB unn Tpyd He pekomeHayeTcs
pasmMeLlaTb 6nvxke 1 M apyr ot gpyra.

He pekomeHayeTca n3ObITOYHYO YacTb Kabenen ceopadmBaTth KomnbLa-
M.

BHUMAHME ! He ponyckaeTcsa nuameHsaTb AnNuMHYy kKabenen Bl —
M3A ansa pacxogomepoB, noctaBnsieMbix B komnnekTe ¢ M.

Mepen nogknoyeHMem KoHubl kabenen B cootseTctBum ¢ [OCT 23587
3a4MaTca OT M30MAUMM Ha ANnHY 5 MM 1 obnyxumnsatotca. Kabenu
nponyckatTca Yepe3 OTBEPCTUS B 3arnywke memOpaHHOM Mnm repmo-
BBOAE W NOLKMOYATCA K pa3bemaM B COOTBETCTBUM CO CXEMOWN, Npu-
BeaeHHou B [NpunoxeHuu I

Bo nsbexxaHne onnaeneHnsa nonuaTUIeHoBOW nsonaunm kabens ceasun
BIM — N3A (Hanpumep, PK75-2-13) He ponyckaetca kacaHue Tpybo-
npoBoAa C ropsyen xuakoctbio. HeobxogmMmo TennonsonupoBaTb Tpy-
6onposog B MecTax kacaHusa nubo mcnonb3oBaTb Apyron Tun kabens
(Hanpumep, PK75-2-22).

HeobxoaumMocCTb 3almMTHOro 3asemneHunsa npubopa onpeaenseTca B CO-
oTBeTCcTBMM C TpeboBaHnamu rnaebl 1.7 «[MpaBun ycTponcTtBa anekT-
poycTtaHoBok» ([1Y3J) B 3aBUCMMOCTU OT HaNpsHXKEHUA NUTAHUS U YCIo-
BUWN pasmeLleHuns npubopa.

3alWnTHOE 3a3eMneHue, a Takke 3asemnsgiollee YCTPOUCTBO
AOJTDKHbI yaOBMNeTBOpATb TpeboBaHuam [MYD. Bo unabexaHne oTkasa
npnbopa He JonyckaeTcs B Ka4ecTBe 3alLUMTHOro 3a3eMneHust UCNosib-
30BaTb CUCTEMY 3a3eMIIEHUSI MOMTHME3aLUTbI.

B cootBeTcTBMM C [TYD 3asemMnsaowmin NPOBOAHUK, COEANHSIHOLLINIA
npubop ¢ 3a3eMnALWMM YCTPONCTBOM U BbINOSIHAEMbIA MeAHbIM Npo-
BOAOM C MEXaHUYeCKOW 3allMTOW, AOIMKEH UMETb CEYEeHMEe He MeHee
2,5 MMZ, 0e3 MexaHn4yeckon 3alnTbl — HE MeHee 4 MM,

3a3eMnsaLLmMin NPOBOAHUK NOAKMOYaeTCa K KneMMe 3asemMrieHus
Brl.

[Ons 3awuTbl nMHMA cBAa3n npmubopa BI1-MNM3A ot pa3psgoB MonHWUA pe-
KOMeHAyeTCa NpPUMEHEHWe crneumanbHbiX YCTPOMUCTB 3almTbl, Hanpu-
mMep, «TKS-B apT1.Ne5097 97 6» npomussoactea dupmbl OBO BET-
TERMANN.
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5. MOHTAX I'IPEOEPA3OBVATEJ'IEVI ANEKTPO-
AKYCTUYHECKUX HA OEUCTBYIOWUUN TPYBO-
nPOBOAO

5.1. Tpe6oBaHuA K TpybonpoBoay B MecTte MoHTaxa NM3A

5.1.1. TpybonpoBoa B MecTe ycTtaHOBKM MMOA [omkeH oTBeYaTb CreayroLlmnm
TpeboBaHNAM:

- OTKIMOHEHWEe BHYTPEHHero anameTpa TpybonpoBoga B MecTe yCTaHOB-
kn NMOA He pgomkHo npeBbiwaTtb 0,015 oT cpeaHero BHyTpeHHero ana-
meTpa TpybonpoBoaa;

- Ha TpybonpoBoae He AOMKHO ObITb LWIBOB, BMATUMH U OPYrMX noBpexae-
HUN;

- Ha NPAMOSNMHENHbIX y4acTKax 4O M nocrne mecta yctaHoBku [MOA He
AOIMKHO ObITb 3MEMEHTOB, BbI3blBalOLLMX BO3MYLLEHME NOTOKA XWUAOKO-
CTW.

5.1.2. MNepepn Havanom paboT NO MOHTaXy pacxogoMepa pekoMeHayeTcs no-
NyuYnTb AaHHblE Ha pabouyo XnakocTb (pabounn guanas3oH pacxona,
TemnepaTypbl, BA3KOCTU U NNOTHOCTU) U cepTudmkaTt Ha Tpybonposog
(ctangapTtbl Ha Tpyby, maTepuan, pasmepbl, CPOK U YCrOBUS 3KCnya-
Tauun).

5.2. OnpegeneHne napameTpoB U3MEPUTESIbLHOIO y4yacTKa

[o Hauyana moHTaxa M3A Ha gencTByowmin Tpyb6onpoBOa AOMKHbI
ObITb OnpeaeneHbl NapameTpbl M3MEPUTENbHOrO y4yacTka — OTpeska
TpybonpoBoaa, npegHa3Ha4eHHOro Ans yctaHoBku [MOA.

5.2.1. lNpwn onpegeneHnn napameTpoB U3MEPUTENBHOMO y4acTKa UCMOMb3YyHOT-
Cs CpeacTBa U3MepeHus M npucnocobneHns, ykasaHHble B Tabn.1.
BmecTo ykasaHHbIX B Tabn.1 gonyckaeTca NpUMEHATb Apyrne cpeacraea
n3mepeHus n npucnocobnenuns, obecneymsamlime U3MEPEHNE COOT-
BETCTBYIOLLMX NapaMeTpoB C TpebyeMon TOYHOCTLIHO.

Ta6bnuua 1
HaumeHoBaHue n Tun O603Haqume, rocT OcHoBHble MeTpoJiorn4eckme
obopynoBaHus XapaKTepPUCTUKN
MeTp o roCT427 LleHa peneHns 1 mm
MeTanan4eckmmn
LITaHreHUMpKynb LWL-M-500-01 TOCT166 OcHoBHas norpelwwHocTb 0,1 Mm
PyneTtka 3MK2-10AHT-1 TOCT7502 LleHa genexns 1 mm
Yrnomep YO, YO2 TOCT 11197 unu OcHoBHas norpeLHocTb
YT,YH TOCT 5378 He 6onee 5’
TonunHomep «B3JIET YT» MorpewHocTb He 6onee 0,1 MM
yNbTPa3BYKOBOM TY 4213-040-44327050 '
Ckoba TOCT 11098 LleHa gpenexns 1 mm
(KPOHLMPKYTb) (-) (-)
LLitaHra ¢ MOHTaXHbIMK
WHA. nsrotoBneHus -
BTYNKamMmu
Mpucnocobnexwne
ANa n3amepeHus yrna WHA. nsrotoBneHus -
HaKrnoHa
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Cpenctea u3mMepeHust OOMKHbl ObiTb MCMNpaBHbl, MNOBEPEHbI U
nMeTb OENCTBYKWOLIME CBMAETENbCTBA UMM OTMETKM B hopMynapax
(macnopTtax) o nosepke.

Kpome ykasaHHbIX CpPeAcTB M3MEpPEeHUst U npucnocobneHun wuc-
nosib3yeTca NPoPUIMPOBAHHbLIA Yronok, KapaHgaw Ans pasMeTKu Ha
MeTannmMyeckmx TpybonpoBoaax nnn MetTannmyecknin KepH.

Bce pesynbtatbl U3MEPEHUN U BbIYMCIIEHUIA 3aHOCATCA B MPOTOKON
¢ TouHocThio 0,1 Mm. PekomeHayemasa coopma NpoToKona npveeaeHa B
Mpunoxexnn [.

B cnyyae, ecnv paboTbl BbINOMHAKTCA B HECKOSTbKO 3TarnoB, TO Ha
KaXabl aTan MoxeT 0opOpPMIIATLCH OTAENbHbLIN MPOTOKOS, KOTOPbIV 3a-
BEpSIETCH COOTBETCTBYKOLLMMN nognucamun. B aTtnux npoTtokonax 3anonn-
HAIOTCH COOTBETCTBYIOLLUME MYHKTbI U NPOYEPKMBAIOTCHA T€ MYHKTbI, MO
KOTOpbIM paboTbl HA AaHHOM 3Tane He NPOBOAMIUCS.

5.2.2. OnpepeneHuve cpefHero 3Ha4YeHUs Hapy>xHoro gnametpa NY

CpepnHee 3HadeHune HapyxHoro anameTtpa WY onpepensieTcs kak
cpegHee apudmeTnyeckoe pesynbTaToB U3MEPEHUM HapyXXHOro aua-
MeTpa (Unn OnAnHbI OKPYXXHOCTM MO Hapy>XHOMYy AnaMeTpy) B ABYX ce-
YeHusx yctaHosku OA, nepneHaukynsapHeix ocu LY. MNonoxeHne ce-
YeHUNn Hame4vaeTcs Ha TpybonpoBoae B COOTBETCTBMMU C PUC.S.

~DH

I
(@)

I
I
I
2

7

Puc.5. NonoxeHune ce4vyeHun npu yctaHoBke Bpe3Hbix MAA Ha WUY no
AnameTpy no Z-cxeme (npoaonbHbIM yron yctaHoBKu MIA 0 ~ 45°).

5.2.2.1. OnpepeneHve cpefHero 3HadeHWs HapyxHoro guvameTpa WY nytem
N3MepeHns ONIMHbI OKPY>KHOCTU NO HAPY>XHOMY OuaMeTpy.

PyneTkon BbinosniHaeTca onosicbiBaHue WY no Tpu pasa B KaXaom
n3 BblbpaHHbIX cevyeHun. PaccuntbiBaeTca cpegHee 3HadYeHue LMWHbI
OKPY>XHOCTU B cedeHnax 1 n 2:

ZLOKp ij
LOKp cpl2 = —3 , MM,

roe Low cp1,2 — CpeAHee 3HaveHue ONUHbI OKPYXHOCTM B 1 1 2 ceve-
HUN, MM;

Lokp ij — OJIMHA OKPY>XHOCTWU MPU i-TOM M3MEpeHUn B j-TOM cede-
HUKW, MM.
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PaccuntbiBaeTcs cpefHee 3HayeHne AnvHbl OKPYXXHOCTU WY Loy cp:

Lokp cp1+Lokp cp2

L = , MM.
OKp cp 2
OnpegensieTca cpegHee 3HA4YeHWE HapyXHoro anametpa WY
DHap cp:
I—on<p cp
Duap cp :T, MM.

PesynbTaTtbl namepeHnin 1 Bbl4UCIIEHUN 3aHOCATCS B MPOTOKOS.

5.2.2.2. OnpepeneHve cpegHero 3HavYeHWa HapyxHoro guameTpa WY nytem
NPSIMOro n3MepeHnsa anameTpa

Ha WY B kaxxgom 13 BblOpaHHbIX CEYEHMI OTMEYaoTCA BOCEMb TO-
YeK, paBHOMEPHO PacrONOXEHHbIX MO OKPY>XHOCTU KaXkOoro ceyeHus
(punc.6).

Puc.6. NMonoxeHue Touek Ha ceuyeHusax UY.

B nnockoctax 1-5; 2-6; 3-7 n 4-8 Kaxkgoro ce4YeHus BbIMOJTHAETCA
no Tpu mamepeHus. Npu mnamepeHnn ckobon (KPOHUMPKYynem) Heno-
OBWKHBIN LyN yCTaHaBNMBaeTCsd B OTMEYEHHY Ha nosepxHoctu NY
TOYKY, @ NOABWXKHbIN NepeaBuraeTcsi OKOMo NpoTUBOSEXALLEN TOYKN 00
Tex nop, Noka NOABWXHbLIN Ly CKOBbl (KPOHLMPKYNSA) MakCUMarnbHO He
BbIABMHETCSH MO HanpasneHuto K nosepxHoctn WY. [lonyckaeTtca npo-
BOOUTb U3MEPEHUS C MOMOLLLIO KPOHUMPKYNA U PYNeTKN.

CpepnHee 3HadeHue HapyxHoro gnameTpa WNY B cedeHunsax 1 n 2
paccunTbiBaeTcAa no gopmyne:

ZDHap ij
Duap cp12 ST MM,

rae Duap cp1,2 — CpeaHee 3HadyeHne HapyxHoro anametpa MY B 1 1 2 ce-
YEeHUU, MM;

Duap ij — HapyxHbit anameTtp LY npu i-ToM n3mepeHun B j-TOM ce-
YEHUUN, MM.
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PaccuntbiBaeTcsa cpegHee 3HayeHue HapyxHoro anameTtpa WY
D Hap cp:
Duap cp1+Dhap cp2
Duap cp = , MM.
2
PesynbTaTtbl namepeHnn 1 pacyeToB 3aHOCATCA B NPOTOKOJT.
5.2.3. OnpegeneHve cpefHero 3HayeHus HapyxHoro gnametpa WY B npo-
Ao0rbHOW nNnockocTn yctaHoBku MNBA npu yctaHoBke NM3A no agnameTtpy

M3mepeHne HapyxHoro anametpa WY B npoaoonbHOW MOCKOCTU
yctaHoBkM MNM3A, npoxoasiien yepes mecta yctaHosku MN3A n ocb LY,
BbINOSHAETCSA C NMOMOLLbIO CKOBbI (KpoHUMpKyns). Ha NY (Tpybonposo-
Ae) B KaxgoM n3 BblOpaHHbIX cevyeHnn 1 1 2 OTMevarTCs TOYKU, B KO-
TOpbIX Npegnoniaraetca yctaHoBka MOA. B aTux Toykax Kaxgoro ceve-
HUSA BbINOMHAETCHA NO TPU U3MEPEeHNa HapyxHoro avametpa. Npu uns-
MepeHUM HENOOBWXHbIN Lyn cKobbl (KPOHLMPKYNSA) yCTaHaBNMBaeTCs B
OTMeYeHHyI0 Ha noBepxHocTn LY Touky, a NOABWXKHBLIWN NepenBuraeTca
OKOJ10 NpOoTMBOMEXaLen TOYKN 40 Tex Nnop, noka noABWMXKHbLINA LLyMN CKO-
Obl (KPOHLMPKYNS) MakCUManbHO He BbIOBUHETCHA MO HanpaBiEHUIO K
nosepxHoctn WY. [onyckaetcsa NpoBOAUTbL MU3MEPEHUS C MOMOLLbIO
KPOHLMPKYNA U pyneTKu.

CpegHee 3HaveHue HapyxHoro anameTtpa NY B BbIGPaHHbIX TOYKaX
ceyeHun 1 n 2 paccunTbiBaeTcs no opmyne:

2.Dnaa jj

DnaA cpi2 =T MM

roe Draa cp12 — CpeaHee 3HayeHue HapyxHoro gvametpa WY B npo-
ponbHon nnockoctn NMOA B 1 1 2 ceveHun, mm;

Dnoa jj — HapyxHbii gnametp NY B npogonbHon nnockoctu MOA
npu i-TOM U3MepeHNn B j-TOM CEYEHUN, MM.

PaccuntbiBaeTca cpefHee 3HadeHWe HapyxHoro anameTtpa WY B
npogosnbHon nnockoct MI3A Dnga cp:

Drisa cp1+Dnsa cp2

DrsA op = 5 » MM.

PesynbTaTbl namepeHuin n pac4eToB 3aHOCATCS B NPOTOKOS.
5.2.4. OnpegeneHune koahuumeHTa nckaxxeHmst akyctmyeckomn 6asbl

Mo pesynbTatam mamepeHun napametpoB WY onpenensercs Ko-
ahPUUMEHT UCKaKeHUs1 akycTuyeckomn 6asbl pacxogomepa Ks:

Ké = Dnaa cp/ Duap cp-
lMocne atoro npoBepsAeTcA BbINONTHEHUE YCIOBUA!

0,985 <K< 1,015.

[Mpn HEBBLINOMHEHUN OAHHOIO YCNOBUS BblOpaHHbIN y4acToK Tpybo-
npoBoa npM3HaeTcs HeNPUrogHbIM AN yCTaHOBKM Ha HeM [19A.
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5.2.5. N'amepeHune TonwuHbl cteHkn 1Y

TonwmHomMepom BbINOMHAITCA NO TPU N3MEPEHUSA TOSLNHBI CTEH-
kn LY B Toukax 2, 4, 6, 8 (pnc.6) Kaxgoro cevyeHus.

CpepnHee 3HayeHue TOMLWMHbI CTEHKM B ceyeHusx 1 u 2 paccumTbl-
BaeTcs no oopmyne:

zhCT ij
her cpl2 =T’ MM,
rae her cp1,2 — CpeaHee 3HayeHue TonwuHbl cTeHkn Y B 1 n 2 ceve-
HUU, MM;
her j — TONWMHA CcTeHkn MY npu i-TOM “3MepeHumn B j-TOM ceye-
HUX, MM.

PaccuntbiBaeTcs cpegHee 3Ha4YeHne TonLWuHbl cteHkn UNY:

Ner cp1+Ner cp2
Ner cp = 5 , MM.

PesynbTatbl namepeHuin n pac4eToB 3aHOCATCS B NPOTOKOS.

5.2.6. OnpeaeneHne akBMBanNeHTHOM LWepoxoBaTocTn NY

[aHHbIn NapameTp onpeaensioT TonbKo npu yctaHoBke [MOA no
anameTpy.

3HayeHVe 3KBMBANEHTHOW LLEePOXOBaTOCTU BHYTPEHHEN NOBEPXHO-
ctn NY d, onpeaensietcsa no tabn.2 n 3aHOCUTCA B NPOTOKON.

Tabnwuua 2
Matepuan Tun Tpybbl M COCTOSAHNE BHYTPEHHEN noBepxHocTn UY | d,, Mm
TlaTyHb, MeZb, antoMUHuK, HoBas 6e3 ocagkoB < 0,03
niacTMacchl, CTEKNO, CBUHEL,
HoBas becluoBHas:
- XonogHoTaAHyTas < 0,03
- ropadeTaHyTas <0,1
- NpoKaTHas <0,1
HoBaga ceapHas <0,1
C HesHaunTenbHbIM HaANETOM PXXaB4YMHbI <0,2
Cranb P>xaBas <0,3
ButymMnHupoBaHHas:
- HoBasi < 0,05
- BbIBLLASA B 9KCMyaTaumm <0,2
OumnHKoBaHHas:
- HoBasi < 0,15
- BbIBLLASA B 9KCnnyaTaumm < 0,18
HoBas 0,25
4 P>xaBas <1,2
YIyH C Hakunblo <15
ButymnHupoBaHHas, HoBas < 0,05
ObnuuoBaHHasa 1 HeobnuuoBaHHasA, HoBas < 0,03
AcbouemeHT
HeobnuuyoBaHHas, B 0ObIYHOM COCTOSIHUU 0,05
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5.2.7. OnpegeneHne KNHEMaTUYECKOWN BA3KOCTU XXNOKOCTU

[aHHbln napameTp onpegensietca cornacHo FOCT 8.025. Ona
HedpTENPOAYKTOB onpeaenieHne KMHeEMaTU4eCKOW BSA3KOCTUM MPOU3BO-
antca cornacHo NOCT 33-2000 no otobpaHHoM npobe XmMakocTu B
yCrnoBusiX 3Kcnnyatauum npu nomowm Buckosmmetpa (FTOCT 1532),
nmbo no cepTudUKaTy Ha XMAKOCTb. 3HAYEHWE BA3KOCTU XMUAKOCTU B
TpybonpoBoae MOXET onpeaenaTbCcs ApyrMMuM MeTogamu u npubopa-
MU, €CNN OHN CEPTUPULNPOBAHDI.

CnpaBoy4Hble CBeAEHUsI O BA3KOCTU XNOKOCTEN npmuBeneHsl B [pu-
noxeHun E. OpMeHTMPOBOYHbIE 3HAYEHUSI KMHEMATUYECKOW BS3KOCTU
HEKOTOPbIX MapoK MasyToB A5 pasfiIMyHbIX TeMnepaTyp NpuBEAEHbI B
Tabn.E.1. Mpu Hanuumm npumecen OenNCTBUTENbHOE 3HAYEHWE BA3KO-
CTU MOXET OTNMYaThbCA OT TabNUYHOro 3HAYEHUS.

3HayeHne BA3KOCTW, BBEAEHHOE B pacxodoMep, 3aHOCUTCS B Mpo-
TOKOI.

5.2.8. 3HayeHunsa gpyrmx napameTpoB, Heobxogumbix Ans paboTbl pacxono-
Mepa, onpegenstoTca nocrne yctaHoBkn M3A Ha WY (Tpybonposon).
MeToanka onpegeneHns 3TUX NapamMeTpoB WU3NOXEeHa B CreayroLmnx
pasgenax HacTosILLEero JOKyMeHTa.
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5.3. Nopspok padoT npu moHTaxe MN3A

Ha HapyxHon nosepxHocTn LY B mecTtax, rge onpegensinucb na-
pameTpbl LY, HAHOCATCS NIMHUN OKPY>KHOCTU ceyeHun 1 n 2 (puc.7) Ha
paccToAHUN Dygap op — ANA ycTaHoBku [13A no gnameTpy.

Mpn aTom yron npogonsHon yctaHosku MN3A nony4vaetcs 0 = 45°.

—_—
HanpaeleHune G
NOTOKa _*'

NUHUA /
OKPYXXHOCTHU OKPYXXHOCTHU
ceyeHue 1 ceyeHue 2

a) pacnonoxeHue To4ek pasmeTkn Ha NY

C (E)

B (D)

6) BMA NO HanpaBneHuo NOToka npu yctaHoBke nap MN3A no anameTpam

Puc.7. Cxema pa3meTKu Ha noBepxXHOCTU TpybonpoBoaa ANA YCTaHOBKMU
nap Bpe3Hbix MIA.

Ha pucyHke 6) B ckobkax ykasaHbl 0003HAYEHUsT TOYEK Ha JIMHUK
OKPY>XHOCTU ceyeHns 2.
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5.3.1.
5.3.1.1.

Paameluenue MNOA no gnametpy

[na onpegenenna mect yctaHoBku NM3A Ha noBepxHoOCcTU NY Ha NuHUK
OKPY)XHOCTM B ceyeHun 1 onpegensieTca onopHas (BepxHAd) Todka A
(pnc.76). OT TOYkM A BOOMb JIMHUM OKPY>XKHOCTM OTMepsieTcs ayra
AB = 0,393:Dyap cp, OTMEYEHHAA TOUKa B HakepHuBaeTcs.

N3 Toukn B B nobylo CTOPOHY MO JIMHWMM OKPYXHOCTW cedeHus 1
oTmepsieTca ayra BG = 1,571-Dyap cp M TOYKa G HakepHMBaeTCA.

N3 Toyek B 1 G C NOMOLLBIO FIMHEWKU UMK XEeCTKOoro npoduns
(yronka, weennepa v T.n.) NPOBOAUTCA NUHUK, NapannensHsie ocn UNY,
[0 nepeceyvYeHns C NUHNEN OKPY>XXHOCTU ceyveHus 2 — Toukm D n K
(pnc.76).

[ns npoBepkn NpaBUNbLHOCTU BLINONTHEHHbLIX onepaunin n3 Todyek B
n D BOOMb JIMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totcs ayrv AnvHon 1,571-Duap cp. KOHLBI AYr AOMKHBI COBMNACTb.

B kavectBe mecT ansa ycrtaHoBku napbl [M9A1.1 / NM3A1.2 MOXHO
MCcnonb3oBaTb COOTBETCTBEHHO TOYKM B 1 K nnbo toukmn G u D.

5.3.1.2. ina pa3meweHus napbl NM3A B Apyron npoaosibHOW MAOCKOCTU BHU3 MO

NNHUN  OKPY>KHOCTU cedeHns 1 oT Toukm B oTmepsietca Aayra
BF = 0,785-Duap cp, @ OT TOuKM F — fiyra FGC = 1,571-Dyap cp. TOUKM F 1
C HakepHuBatoTcs. AHanormyHas npoueaypa pasMeTky NpoBOANTCSA U3
Toukun D. Toukm H n E HakepHuBatoTcs.

[1na npoBepkn NpaBUIIbHOCTU BbINOSIHEHHbLIX Onepaunn n3 Toyek F
n H BOOMb NIMHUN OKPYXXHOCTEN CEYEHUN B pasHble CTOPOHbI OTMepSs-
totcs ayrv AnvHon 1,57 1-Duap cp. KOHLBI AYr AOMKHBI COBMNAacCTb.

B atom cnyvae ansa ycraHoBku napbl NM3A1.1 / NM3A1.2 MOXHO uc-
nonb3oBaTb cooTBeTCTBEHHO Toukn C n H nnbo Touku F n E.

Pasmepbl ons pasmeTku npu cxeme 30HAUPOBaHUSA (MO gnameTpy)
npueedeHbl B Tabn.3.

Tabnuua 3
PaccTosiHne
Cxema [nvHa oy Mexay
30HANpPOBaHUA cevyeHnamm
Tn2
AB: AC BFG; BACG; | FBAC; FGC; | BF; CG; DH;
no anameTpy ' DEK; DHK HDE; HKE EK Duap cp
0,393-Duapcp | 1,571-Dyapep | 1,571-Dyapep | 0,785-Disap p

5.3.2. YcTaHoBKa MOHTaxHbIX natpybkos MOA Ha NY

M3 nnoTtHoro matepmana (KapToH, BaTMaH 1 T.4.) No Npodusito oT-
BepcTusi B Topue (mpuneratowem kK TpybonpoBoady) MOHTaXHOro na-
Tpybka MNM3A BbipesaeTcsa wabnoH ByayLwero annuMNTUYECcKoro oTBep-
cTusa. PazmeyaloTcst ero ocu u LeHTp.

LleHTp wabnoHa nooyepegHO COBMELLAETCs C LeHTpamu ByayLimnx
oTBepCcTUn noa YyctaHoBky [M3A (OBYMSA HakepHEHHbIMU TOYKaMW,
HaxXoAALWNMUCA COOTBETCTBEHHO B ceyeHusx 1 n 2 Ha NpoTMBOMOMOX-
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HbIX CTeHkax Tpybonposoga). NMpu aTtom npogonbHas ocb LwabnoHa
AoSKHa 6bITb NapannensHa ocu Tpybonposoaa.

Mpodumnm Byaywmx oTeepcTMii 06BOOAATCA HA NMOBEPXHOCTU CTEHKU
Tpybonposoga. Mo HamevyeHHbIM annuncam Bbipe3aloTcs (BblCBEPNU-
BalOTCHA) OTBEPCTUA B CTEHKe TpybonpoBoaa u yCTPaHATCA HanmMbIBbl,
3ayCeHupl, rpaj Ha Kpasix OTBEPCTUMN.

MoHTaxHble natpybkn [M3A npuBapuBatoTcs Ha Tpybonposog
(cBapka BbINOMHAETCA B COOTBETCTBMM C TpeboBaHuaMmu [lpunoxe-
H1a JT unu cneumanbHbiMKM TpeboBaHUAMM BEOOMCTBA, 3KCMyaTupyto-
wero Tpybonposoga). Ans atoro (puc.8a):

npeaBapuTEnbHO CHSAB MOHTaXHble BTYIKU, Yepe3 OTBEPCTUsSi B CTEHKAX
TpybonpoBoaa NponyckaeTcs LTaHra;

- Ha OAMH M3 KOHLOB LUTaHIMM HageBaeTCs MOHTaXHbIN naTpybok M3A;

- cBapKon B 2—3-X To4Kax naTtpybok npuxsaTtbiBaeTcs K NY;

Ha OpYrov KOHeL LUTaHrM HageBaeTCs BTOPOW MOHTaXHbIN naTpybok
M3A 1 Takke npuxsartbiBaeTca kK LY,

- y6eamuBLUMCh, YTO CKOMb3silas nocagka LUTaHrM B naTpybkax coxpaHe-

Ha, NnaTpyOKM NpUBapMBaOTCS C COXPAHEHNEM CKONb3sILLIEN NOCaAOKMN.

Matpybkn MI3A npuBapmBatotca K NY Takum obpasom, 4ToObl OT-
BepcTus B natpybkax n UY cosnaganu. NepBbii N0 NOTOKY naTpybok
npuBapvBaeTCs B TaKOM MNONOXeHuu, 4yTobbl NMOA B HEeM ycTaHaBnu-
Basicsl MO NOTOKY XXMAKOCTU, a BTOPOW — NPOTUB NOTOKa (puc.8a).

Mpn cBapke AomkHa obecneynmBaTbCsi COXPAHHOCTb BHYTPEHHEN
pe3bbbl NnaTpyoOKOoB.

BHUMAHUE! 3ANPELWAETCA npuBapuBaTb MOHTaXHble na-
TPYOKM ¢ ycTaHOBMNEHHbIMU B HUXx M3A.
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a) NOSIOXXeHNe MOHTaXHbIX naTpybkos MN3A Ha NY

S R P
| 3

N
|/

Lf

6) onpeagernieHne cMmelweHna ocn akyCTtn4eCcKoro KaHana

1 — wmaHea; 2 — cmsxka; 3 — MOHmMaxXHbIt nampy6ok M3A; 4 — LY.

Puc.8. OnpeneneHune napametpoB yctaHoBKU NMIA Ha UY.
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5.3.3. Onpegenenne 6asbl npubopa Le (paccTosiHue Mexay Wanyyarowmmu
nosepxHoctamu NMI3A) ogHum 13 aByx cnocobos

5.3.3.1. Cnocob 1

B oanH n3 moHTaxHbIX natpybkoB yctaHasnueaetcs [3A. B npo-
TMBOMOSOXHbIN NAaTPYOOK WTaHra BCTaBnsieTcs Takum obpas3om, 4TobbI
CBOMM KOHLIOM OHa yneprnacb B M3ry4atoLlyt0 NOBEPXHOCTb YCTaHOB-
neHHoro MNM3A. Ha BbICTynalwowWmin KOHEL, WTaHMM HageBaeTCs MOHTaX-
Has BTYNKa M 3aKpennseTcsa Ha WTaHre B nocagovyHom oteepcTtum MNMN3A
B naTpybke. [Mocne aToro wraHra BblTaCKMBAETCs U N3MEPSETCA LUTaH-
reHUMpKynem, pyneTkon unm ckobom pacctossHue Mexay TOpLOM LUTaH-
M 1N TOPLOM MOHTaXHOW BTYNKW. Takke LUTAHrEeHUUPKynem mnamepsieT-
cs AnuHa norpyxHon 4Yactun M3A Lpy — pacctosiHe OT muanydaroLlen
NOBEPXHOCTN O OMNOPHOW KOSbLEBOW NIOCKOCTH (prc.9).

|’3 | n4y4——>

T —

L L

1

M3nyyatowaa N10CKOCTb

a) 6e3 HakudHouU 2alKu

E | ny———>

(—I
L

M3nyyarowana n1OCKOCTb

6) ¢ HakudHoU 2alikou

Puc. 9. Bug Bpe3Horo MN3A.

PaccTtosHue Ls mexay manyyarowmmmn nosepxHoctsamu napbl MNM3A
onpepenseTca no gopmyrne:

Ls = Ltr— Lny, Mm,

roe Lt — pacctosiHne mexay TOpLOM LUTaHTM U TOPLOM MOHTaXHOM
BTYIKU, MM;

Lny — AnnHa norpyxHon Yactu MN3A, mm.
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5.3.3.2. Cnocob 2

N3mepsieTca anuHa oboux OaTYMKOB — pacCTOAHME OT U3nyyato-
Len NOBEPXHOCTU OO NPOTUBOMOSIOXKHOW MIIOCKOCTU Kopnyca unn Lie-
cturpaHHon ravkm gna MNOA ¢ HakugHow ramkon (puc.9). Janee oba
M3A napbl ycTaHaBnNuBalTCA B NaTpyOku u namepsieTcsa paccTtosiHme
Mexay ykasaHHbIMW nnockoctsmu raek MOA. MNpu atom Ls onpeaens-
eTcd no opmyne:

L6 = Losw — Lk1— Lk2, MM,

roe Losu, — paccTosiHne mexay nnockocTamu raek MN3A, mwm;
Lk1,2 — AnuHa kopnyca MN3A1, MNM3A2, mm.
PesynbTaTt 3aHOCUTCSA B NPOTOKOIT.

5.3.4. OnpegeneHne oceBon 6asbl npubopa Lo6 (paccToaHna mexay LeH-
Tpamu usny4varoLmnx nosepxHocten napol N3A Bgonb ocn UY)

[Ons onpeneneHns oceBon 6asbl BbLINOMHAETCA U3MEpPEHUE yrna
HaKfloOHa aKyCTMYEeCKOro kaHana o. Yron HaknoHa aKyCTUYeCKOro KaHa-
na o gBngeTca yrnom, gononHawowmm o 90° npoonbHbIN yron ycra-
HOBKM Bpe3HbIX [MOA 6 (cMm. puc.8a).

Yron o onpegensieTcs ¢ NOMOLLBIO LWTaHMM U yrnomepa. [na atoro
lWTaHra ycTaHaBNMBAETCA B MOHTaXHble naTpyOkm n yrnomepom npo-
N3BOAATCHA U3MEPEHUS Yria Mexay BbICTYNaloWMMN KOHLAMW WTaHMN U
HapyXHon noBepxHocTbio LY. NamepeHus npounssogaTcsa He meHee 11
pas C KaXxgon CTOpOHbI Tpybonposoaa.

Mpn oTcyTCcTBMM yrnomMepa AonycKkaeTca Npou3BOAUTb U3MepeHue
yrna HakrnoHa OCU aKyCTMYeCKOro KaHana no meTtoguke, ykasaHHOW B
MpunoxeHun U.

OceBas 6aza Lob6 mexay ueHTpamMu M3nyyarLmx noBepXHOCTEN
napbl NM3A Boonb ocu WY BbluncngeTcs no cnegyoowmm gopmynam
(npn yctaHoBke NM3A no gnameTpy):

LO6 = DB : Ctg o, ecin L6 Z Lpacq;
rae Dg = Duap — 2her — BHYTPEHHUI anameTtp UY;

DB
sin o

Lpacy = - npu yctaHoske [M3A no gnametpy.

Ansa NY Dy > 150 MM BO3MOXHO orpefeneHne pacctosHus Lo 6e3
N3MEepEeHUs yrna HaknoHa aKyCTMYEeCKOro KaHana creaylowmm MeTo-
AOM:

- ornpegenseTcsa cepefuHa paccTtosHus (Bgons ocn UY) mexay kpanHu-
MM TOYKaMu NpuBapKkM MOHTaxHoro natpybka MN3A n genaetca oTmeT-
Ka Ha noBepxHocTn WY (ons kaxgoro MOHTaXHOro natpybka m3 napbl
M3A);

- Yyepes caenaHHble OTMETKU C MOMOLUbI0 MeTannM4yeckon pyrneTki unu
XXECTKOW CTanbHOW JIEHTbI MO HaAPY>XHOM MOBEPXHOCTU NepneHanKynap-
HO ocn LY npoBOoaATCS NMUHUN OKPYXXHOCTEMN;
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- pyneTkon, CKOBOWM WnM LWITAHreHUMPKYNEM 3aMepsieTCsl pacCcTosiHue
Mexay NUHMAMKU OKpyXHocTerh B 11 MecTax, paBHOMEPHO pacnpege-
NEeHHbIX BAOMb OKPY)XXHOCTEN, U BblMUCNAETCA cpeaHee 3HaYeHUe luap cp
C TOYHOCTbO 00 0,1 MMm;

- BblYMCNSAETCS 3HaYeHme oceBon 6asbl No hopmyne:
Los = IHap cp — 2-her.

PesyanaT 3adHOCUTCA B NMPOTOKOIJ1.

Ons KOHTpOJ14 NpaBUJTIbHOCTU BbINOJIHEHHbIX pa60T npoBepsAaeTcA
BblIMOJIHEHNE YCITOBUA

0,95-Dg < L06 < 1,05-Dg — npu yctaHoBke NM3A no guameTpy.
5.3.5. lamepeHune cMmeLLeHna 0Cx akyCTUYeCKOro kaHana

CwmelleHne ocu akyCTUYECKOro KaHara OTHOCUTENbHO BHYTPEHHEN
CTeHkn WY onpegensieTca ¢ NOMOLLBIO ABYX LUTAHI CO CTSXKKaMu paB-
HOW ONWHbLI cornacHo puc.86. OgHa wTaHra nponyckaeTcs Yepes MOH-
TaXHble nNaTpyokun, a gpyras pasmewiaeTca ¢ Hapyxum WNY Tak, 4ToObl
TOYKa KacaHusa ABNSAnacb LEHTPOM LWTaHrM. 3aTeM KOHUbI LUTaHr 3a-
KpennsTCa CTShKKaMM Ha paBHOM paccTosHUKM ana obecneyeHusa na-

pannenbHocTu. LUTaHreHUMpKynem 3amepsieTcs pacCTosiHMe Mexay
wraHramu L,,. CmeweHune X onpegensercsa no gopmyrne:

X = LLU + D|_u/2 = hCT! MM,

roe Dy — OnameTp LWITaHrM, NPOnyLLEHHOW Yepe3 MOHTaXHble naTpyo-
KN, MM;

her — TONWMHA cTerkn LY, mm.
[Mocne aToro npoBepsieTCs BbINOSIHEHME YCIOBUS

0,48-(Dnsa ¢p — 2-her) £ X <0,52-(Dnsa op — 2-her) — npu ycTaHoske M3A
no gnameTpy,

roe Dnoaa ¢p — CpeaHee 3HauveHne HapyxxHoro anametpa Y B npoaonb-
HOW NII0CKOCTU ycTaHoBKkM [1OA.

[Mpy OTCyTCTBUM COOTBETCTBYIOLLEN OCHACTKWU ANs onpeneneHus
CMeLLEeHUs OCU aKyCTUYECKOro KaHana npon3sBoguTca usmepeHue OrnvH
Ayr Mmexay OByMsi NUHUAMK, NpoBeAeHHbIMU BAoMNb ocn LY yepes ueH-
Tpbl NpuBapeHHbIX K Y naTpybkos.

Mpn yctaHoBke MNM3A no anametpy B Todkax B n K (puc.7a) name-
pATCA ANuHLL Aayr mexay nuHnammn BD n GK. B atom cnyyae gomkHo
BbINOSMHATLCHA YCNOBME

0,96 < L4/L, <1,04,

roe L, — anvHa gyrn BFG (DHK), L, — anvHa gyru BACG (DEK).
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5.3.6. MN3OA ycTaHaBnMBalTCA B MOHTa)XHble naTtpybku Ha Tpybonposoae u
TpybonpoBog 3anosfHAETCS XKUAKOCTbIO.

[ns 3aBnHYMBaHMS Bpe3HbIX NMOA B MOHTaXHbIe NaTPpyOKM OOIKEH
NCMoNb30BaTbLCHA POXKKOBbIN KNOY HA 36 MM.

KATETOPUYECKU 3AMNPELWAETCA ncnonb3oBaHne npu eMoH-
Taxe MN3A MHOro MHCTPYMEHTA, TaK Kak 3TO MOXET NPUBECTU K pasrep-
mMeTnsaumm MNI3A (OTBUHYMBAHUIO BHYTPEHHEW BTYMKU) U OBPbIBY CUr-
HanbHoro katensa (cm. puc.b.6). MNMpn HeBbINONHEHUN gaHHOrO Tpebo-
BaHus narotosmtens HE HECET rapaHTuinHbix 0683aTenbLCTB.

Mapa M3A nogknovaeTca K pasbemam kaHana Bll B cooTBeT-
CTBMM CO CXemomn coeauHeHunsa pacxogomepa ([punoxeHue ) Takum
o6pasom, 4YTObbI cooTBeTCTBYOWMIA [TOA pacnonarancsa nepsbiM MO
NoToKy M 6bin nogknoyeH Kk koHTaktam PEAL.1, PEA1.2 , a apyron u3
napbl — BTOPbIM MO MOTOKY W OblfT MOAKMYEH K KOHTakTam PEA2.1,
PEAZ2.2 cOOTBETCTBEHHO.

Bknovaetca nutaHne pacxogomepa. OTKpbIBAETCA  MEHIO
Hactpowkn / OcHoBHble napameTpbl / Cxema ycT. 1 ycTaHaBnmBaeT-
cs napameTp — OuameTtp nnun U-KoneHo.

OTtkpbiBaetca meHio Hactpownkmn / OcHoBHble napameTtpsbl / MNa-
pameTpbl UY 1 ycTaHaBnvMBalTCA 3Ha4YeHUs NapamMeTpoB, YKas3aHHbIX

Tabn.4.
Tabnuua 4

HanmeHoBaHue 1 06o3HaueHne napameTtpa M3A no oA

auamertpy U-koneHo
Lokp — cpeHee 3Ha4yeHMe OSIMHbl OKPY>KHOCTW MO HapY>KHOMY + i
anametpy NY Lo ep
DHap — cpegHee 3HaveHue HapyxHoro guametpa NY Dqp o + -
DBH — BHYTPEHHWI guamMeTp Tpybonposoga - +
Dnaa — CpegHee 3HadeHne HapyxHoro anameTpa UY B npo- + i
ponbHon NockocTn M3A Dpsa op
heTt — cpeagHee 3HayeHre TonwmHbl CTEHKU NY her oo + -
L6 — paccToaHve mMexay usnyvarLwmmMmm niockoCcTAMM napbl + +
MoA Lg
Lo6 — paccTtosHue mexay LeHTpamMu U3nyyaroLmx nnocKoCTen + i
napsbl M3A Bgonb ocun Tpybonposoga Lqs
Lakc — paccTogaHne mexay TodkamMy BBOAa NOTOKa B NPSAMOK i +
ydacTok U-KoneHa
d — 3Ha4YeHMe LLIepOXoBaTOCTN BHYTPEHHEN cTeHKkn LY da + -
Kopp. BA3K. — peXnm KOPPEKLNN BA3KOCTM XKNOKOCTU + +
Vv — KWUHEMaTn4ecKasi BA3KOCTU XXUOKOCTHU + +
SKop — KO3PULMEHT KOPPEKTUPOBKM KNHEMATUYECKON BA3KO- + +
ctn *
Kopp. NNOTH. — peXnm KOppeKLMN NNOTHOCTU XXNOKOCTU + +
pTab — TabnnyHON 3HaYEHNE NITIOTHOCTU XXUOKOCTU ** + +
* - napameTp SKOp yCTaHaBMBAETCA Mpu BKITHOYEHHOW KOPPEKLMU BA3KO-
CTW.

** - napameTp pTab ycTaHaBnMBaeTCA NPWU BbIKIIOYEHHOW KOPpPEKUn
MNOTHOCTMW.
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Pacxogomep aBTOMaTtuMyecku ycrtaHaBnvBaeT Tpebyemble napa-
MeTpbl obpabaTbiBaemoro curHana. [inanasoH aBTOMaTUYECKOro pery-
NMPOBaHNA paccyYnTaH Ha 3Ha4YUTeNbHble U3MEHEHNSA KaK NapameTpoB
paboyen Xngkoctn (TemnepaTtypsbl, aBNEHUH, aKyCTUYECKON npo3pad-
HOCTU N T.4.), TaK U YCIIOBUI €€ TeYEeHUS.

BHUMAHMUE! Ha obbekTe akcnnyataumm MOryT CyLLecTBOBaTb UMx
BO3HMKHYTb B MpoOLEecce ero aKcnnyartaunm akTopbl, B pesyrnbTate Ko-
TOpbIX AnanasoHa perynuposaHus bygeTt HegocTatovyHo Ana obecne-
JyeHunss Tpebyembix napametpoB Y3C (npu U3oHp — Bbicokoe u
Kyc = 63, PcurH < 3000). K Taknm baktopam OTHOCATCSH OTIIOXEHUS
Ha BHYTPEHHMX CTeHKax TpybonpoBoaa, NoBbILEHHOE coaep)KaHue ra-
3a NN MexaHU4ecknx npumecen (B3secen) B paboyen Kngkoctu, no-
BbILLUEHHbIM YPOBEHb Myribcauun notoka un T.4. Hanuume gaHHbIX doak-
TOPOB MOXET NPUBOANTb KaK K YBENMYEHUIO NOrPELLIHOCTU N3MEepPEeHUs
pacxoga, Tak U K NOSIHOMY MpeKpaLleHnio N3MepeHnn.
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6. MYCKOHAJNTAOOYHbIE PABOTDI

6.1. Mepen Havanom paboT Heo6GXOAMMO MPOBEPUTL COOTBETCTBME Mapa-

6.2.

MeTpoB (pyHKUnoHuMpoBaHusa (napameTpos [ n pacxogomepa, yka-
3aHHbIM B NacnopTax unm NpoTokonax) AaHHbIM, 3aHECEeHHbIM B MaMATb
pacxogomepa.

HeobxoaumMo Takke NPOKOHTPONMpPOBaTb COOTBETCTBUE MHAMUM-
pyemoro 3Haka pacxoga («+» Unu «—») peanbHOMYy HanpaeneHuto no-
ToKa B Tpybonposoae. Ecnu nHamMumMpyembln 3Hak pacxoga He coBna-
AaeT C peanbHbIM HanpasneHnem, Heob6Xo4MMO NPOKOHTPONMPOBATb
npasuibHOCTb ycTaHoBku napbl M3A (M) nubo nogknoveHns napebl
M3A c yyeTOoM HanpaBneHusi NOToka. Ecnu yctaHoBKa 1 nogknioveHve
BbIMNOJSTHEHbI NPaBWUNbHO, TO Heobxoanmo BoWTM B MeHo Hactpowkm /
O6pab. pe3ynbTaTOB N NPOBEPUTL 3HAYEHWE (3HaK) Ona napameTpa
3HakK noToka.

Ecnu pacxogomep noctasndanca 6e3 M, a NMN3A mMoHTMpoBanucb Ha
obbekTe, HeobXxo0aANMO onpenennTb CMeLLIEHNe Hyna pacxogomepa dTO
N OONONHUTENbHYIO 3aaepXKy Paon kaHana namepeHus.

¢ Onpepgenexne cmeleHus Hyna dTy

Onpepenexve 3HaveHus dTo BbIMNOMHAETCA NPU NOSIHOCTLIO OCTa-
HOBMEHHOM NOTOKe B TpybonpoBoae. BuibupaeTca ctpoka HacTponku /
KannbpoBka / KanubpoBka Hyns / ABTomaTt / 3an. kanub. n npouns-
BOAMUTCA 3anyck npouenypbl KannbpoBKM yYCTaHOBKOW 3HadYeHns Ctapr.
Mocne ocTtaHOBKKM npouecca KanubpoBku (ana napameTpa 3an. Kanumo.
ycTaHaBnvMBaeTca 3HadyeHue Cton) ¥ Bo3BpaweHna B okHO YCT.
CMELL. 1 kaHan napametpy dTO0 aBTOMatnyeckm Gyget nNpuCBOEHO
3Ha4yeHue, paccynTaHHoe npubopom.

Ecnu nonHocTbi0 OCTaHOBUTL NMOTOK B TPyOOnpoBoAe MO TEXHUYeE-
CKUM MpUYMHAM HEeBO3MOXHO, [OOMycKaeTcsl onpedensiTb CMeLleHue
Hyna cnegyrowmnm obpasom:

npu 3HavyeHun pacxopa, nexauwem B auanasoHe (0,1-Quans — Qnaus),
onpegenseTcsa 3HadeHue napameTtpa dTO no nM3nNoXeHHOW Bbille MeTo-
anke — dToq;

Ansa BpesHbiX [MOA B3aMMHO M3MEHSIETCA MOAKMIOYEHME CUTHaNbHbIX
kabenen napbl NMOA nubo y N3A, nnbo y BTopnyHoro npeobpasosaTte-
nsg 1 BHOBb onpeaensietcs 3HadeHne napametpa dTO0 — dTy,. Ero 3Hak
Nnpv 3TOM OOJTKEH NMOMEHSATLCS;

- AICKOMO€ 3Ha4YeHne CMeLleHnA Hyna onpenendetca no q)opmyne

dTo=0,5-(|dTos| = [dToz | ), mke.
BbluncneHHoe 3HaveHne npucBanBaeTca napametpy dTO B pacxo-

aomepe 1 3anuckbiBaeTcs B npoTokon. Nocne yero BocctaHaBnMBaeTcd
nepBoHa4anbHOE NOAKMNOYEHME CUrHanbHbIX Kabenen BpesHbix MIA.
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Ons BpesHbix M3A, ycTaHaBnMBaembIX No AnameTpy no Z-cxeme,
3HayeHne napameTpa dTO go MOHTaxa Ha OobbekTe MOXeT onpene-
natbca Ha cteHae (cm. Mpunoxerne K).

¢ OnpepneneHne 3HadveHus napameTpa fdon. 3apepxka (Paon).

OnpepgeneHne 3HayveHus Paon npoBoauTcs crnegyowmm obpasom.
OTkpbiBaeTcs okHo HacTtpounku / KanmbpoBka / Kanmbposka Pgon /
Ycr. Paoon 1 kaHan n BBoagnTCs TabnuyHoe 3HayYeHne CKOpPOCTM 3BYKa
Ctab. 3atem akTmBM3MpyeTcs onuus ABTomMaTt 1 Npon3BoaMTCA 3anyck
npoueaypbl KanubpoBkn (ana napameTpa 3an. Kanub. ycTaHaBnuBa-
eTca 3HaveHne Ctapr). Nocne ocTtaHOBKM npouecca Kanubposku (ans
napameTtpa 3an. kKanub. ycTtaHaBnmBaeTcsa 3HavyeHne Cton) 1 Bo3Bpa-
weHus B MeHo Yer. Paon 1 kaHan napameTtpy Ppon aBTomMatnyeckm
OyaeT NpMCBOEHO 3HAYEHME, paccynTaHHoe Npubopom.

BbluncneHHoe npnbopom 3HauyeHue napameTpa Pgon 3aHocuTcA B
NpPOTOKOS.

MPUMEYAHWE. lMpn namepeHnn pacxoga CKOPOCTb ynbTpasByka
onpegensietca no tabnuuam NCCCL ansa namepsaemMblx XUOKkocTen num-
60 ¢ nomowblo npucnocobrneHns (puc.XX.1). 3HavyeHne CKOpoCTU ynb-
Tpa3sByka 3aHocuTCHA B Npubop He no3gHee S5 MUH Mocne ero onpege-
neHus.

[Ons BpesHbix M3A, ycTaHaBnMBaembIX No AnamMeTpy no Z-cxeme,
3HadeHve napameTtpa Ppon 0o MOHTaxa Ha obbekTe MOXeT onpeae-
naTtbca Ha cteHae (cMm. MpunoxeHne K).

BHUMAHUE ! B cnyyae 3ameHbl No60n cOCTaBHOW 4YacTu Ka-
Hana mnamepenus (BI, M3A, YC, bnoka nckposawmTHoro, kabenen
CBA3U) Heo6X0AMMO 3aHOBO OMNpeAenuTb 3Ha4YeHUsA napamMeTpoB
dTO0 n Poon.

6.3. OTkpbIBaeTca MeHo Hactpownkn / Obpab. pe3ynbTaTtoB 1 yCTaHaBNu-

BaeTCs 3Ha4YeHus napameTpoB:
MeauwaHa — pasvep 6ydepa megmMaHHOro ycpeaHeHus;
CpenHee — pa3smep bydepa apnudmMeTn4ecKoro ycpegHeHus;
Bp. nHep. — Bpemsi nHepumn.

YcKop. — 3HauYeHne MakcumanbHOW CKOPOCTU U3MEHEHUS CKOPOCTM Mo-
TOKa;

OTcC. — oTCeYKa No MUHMMaArIbHOMY pacxoay;

HY — HWXHAA ycTaBka no pacxoay;

BY — BepxHAa ycTaBka no pacxoay;

3HaK NoToKa — 3HaK HanpaBfieHNsa NOTOKAa XUAKOCTY;

- ApX1BUp. — apX1BMpOBaHME 0GBEMHOIO UM MACCOBOIO pacxoaa;

PasmepHoOCTb — pa3MepHOCTb pacxoaa;
KoHd. — koHurypauusa pacxogomepa.

NMPUMEYAHUME. Bpems nHepuun He pekomMeHOyeTcHA ycTaHaBnu-
BaTb MeHee 10 c.
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6.4.

6.5.

MoakntoyatoTes Kk pacxogomepy Heobxoaumble Npubopbl N yCTPOMCTBA
(camonuceu, mogem u T1.4.). B meHto Hactpownkn / HacTtp. nepudepun
n Hactpounku / CucremHble napameTpbl / HacTtponku cBsi3u ycTa-
HaBNMBalTCA HeobOXoAMMble napameTpbl AfS corriacoBaHus paboThbl
BbIXOAOB pacxogomepa CO BXOA4aMWu NOAKIYaembix npubopoB u
YCTPOWUCTB.

MpoBepsieTca n Npu HEOBXOAMMOCTM YCTaHABNMBAOTCA TeKylue gaTa
n Bpemsa (Hactponkm / CucrtemHble napameTpbl / YcTaHOBKa 4acoB).

Mpn HeobxogmmocTn B okHe HacTtponku / CuctemMHble napameT-
pbl / OuncTka 06bLEeMOB BbINOMHAETCA nNpoueaypa obHyneHns Hakon-
NEHHOro 3Ha4YeHnsa obbvema.

6.6. [Npu ncnonb3oBaHMM pacxogomepa B YCIIOBUSX U3BMEHEHUS TemnepaTy-

6.7.

pbl U OaBreHnsa Xnagkoctn B Tpybonposoae (cnegoBaTernibHO U BA3KO-
CTN) pPEeKOMeHOYyeTCs BKIYaTb PEeXMM aBTOMAaTUYECKOM KOppeKumn
3HadeHus napameTtpa BaskocTtb (v) B MmeHio Hactpounku / OCH. MNA-
PAM. 1 kanan / NMapam. NY 1 kaHan. [1ns 4ero BbiOMpaeTcs cTpoka
MeHo Kopp. BA3K., ycTaHaBnNuBaeTCcsa U BBOAUTCH cOCTosHWe aa. Ona
YCTaHOBKWN 3HAYeHUs KOS(PULUMEHTaA KOPPEKTUPOBKM KMHEMATUYECKOMN
BA3KOCTU XMOKOCTM B CTPOKE MEHIO SKOp yCTaHaBnMBaeTCs U BBOAUT-
CSl B pacxooMep YMCIioBOE 3Ha4YeHue yKa3aHHOro KoaduumneHTa.

3HayeHne koahuumneHTa gna AaHHOro TMNa XWOKOCTUM M guana-
30Ha TemnepaTyp MOXeT onpegensatbca no Tabn. E.2 nnbo Ha ocHoBe
pacyeTta no metoauke, npusegeHHoun B NpunoxeHun E.

BkntoyeHue YKa3aHHOIro pexumma pekomMeHayeTcAa npounsBoauTb Yy
HWXXHEN rpaHunubl TeMnepaTtypHoOro gnana3oHa >XMgKoCTu.

Mpn nepeBoae pacxogomepa B pPeXUM onpeaerieHns MaccoBOro pac-
Xo4a M Maccbl He0OXoOAMMO BBECTM 3HAYEeHME MNNOTHOCTU XXNOKOCTW.
3HaveHune napameTpa NMnoTHocTb BBOAMTCS B MeHio MNMapam. UY 1 ka-
Han cTpoka p Tab.

OnpepeneHve 3Ha4YeHUs NNOTHOCTU HedTENPOAYKTOB COrfacHoO
FOCT 3900-85 npousBoguTcs Ha oTObOpaHHOW Npobe XMOKOCTU B
YyCNoBMAX 3KCnnyaTtauuMm pacxogomepa OHUM M3 OBYX METOLOB:
apeoMeTpPUYECKUM MM NMUKHOMETpUYecknm nubo onpegensieTcs no
ceptTuduKkaTy Ha XUOKOCTb. 3HA4YEeHME NIIOTHOCTM XMAKOCTU B Tpybo-
NpoBOAE MOXET onpeaensitbca ApYyrMMn Metogamu u npunbopamu, ec-
N OHN CEPTUDULMPOBAHDI.

B 1abn.E.3 npuBedeHbl 3HaA4YeHUs1 NMIOTHOCTU HEKOTOPLIX MapokK
Ma3yToB AN pa3nuyHbiX Temrnepartyp. B 3aBucumoctn oT coctaBa wu
NPOLEHTHOrO CcofepXaHus npumecen AeNCTBUTENbHOE 3Ha4yeHue
NMIOTHOCTU MOXET OTNNYaTbLCA OT TAabNMYHOro 3HAYEHMS.

Mpu ncnonb3oBaHUN pacxo4oMepa B YCIOBUSIX U3MEPEHMS TeMnne-
paTypbl U gaBneHus (cnegoBaTenbHO, U MAOTHOCTM) XXMUAKOCTU peKo-
MeHOyeTCs BKMYaTb PEXUM aBTOMATMYECKOW KOPPEKUMM 3HAYEHUS
NMOTHOCTU XXUAKOCTMW.

Onsa atoro B meHto MNMapam. UY 1 kaHan B cTpoke Kopp. nmoTH.
yCcTaHaBNMBaeTCs U BBOAUTCH COCTOsiHME Aa. [locne nposeneHus aeu-
ctBui B ctpoke p meHio TEXH. MAP. 1 kanan 6ygeT nHavumpoBaTtbCs
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3HaYeHne, N3MEHSOLLEEC NPU N3MEHEHUN TemnepaTypbl U OaBNeHUs
Xungkoctn B Tpybonposose.

Ecnu Tpy6onpoBoa 3amnonHeH BOAOW MM METUNOBLIM CNIUPTOM, TO
AaHHbIN pexmum paboTaeT HEKOPPEKTHO.

6.8. Mpnbop nepesoautca B pexum PABOTA, T.e. CHUMaeTcs nepeMblyka ¢
KOHTaAKTHOW napbl Moauukauum cepBuCHbIX napameTpoB. [NaHHasda
KOHTaKTHasa napa onniombuposbiBaeTcs. [Mpn HeobxoanmocTn nnoméum-
pyeTtcs kopnyc BIl.

6.9. TpeboBaHMa K ycrnoBuaM 3Kcnnyataumm m BblGOpy MecTa MOHTaxa,
npuBefeHHbIE B HACTOSLLEN JKCnsyaTaunoHHOM OOoKymeHTauun (31),
yunTbIBalOT Hanbonee TMNMYHbIE haKTOopbl, BNnAoWwmMe Ha paboTy pac-
xogomepa.

Ha obbekTe akcnnyaTtaumm MOryT CyLeCTBOBaTb U BO3HUKHYTb B
npouecce ero akcnnyataumm ¢akTopbl, HE noggaroLmecs npensapu-
TenbHOMY MPOrHO3Y, OLEHKE U NPOBEPKE, N KOTOpble NPOM3BOAUTEND
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnss nogobHbIX hakToOpoB criegyeT HanTu MHoe
MECTO 3Kcnsiyatauuu, rae AaHHble hakTopbl OTCYTCTBYHOT UMM HE OKa-
3bIBaAOT BMSIHMA Ha paboTy n3genus.
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7. BEMOHTAX

Mpn gemoHTaxe pacxogomepa HeobxoaMmo:
- OTKIMOYNTb NUTaHME pacxogoMepa;
- nepeg gemoHTtaxem [N nnu BpesHbix NM3A HeobxoanmMo nepekpbITb

nogavy XXnmOKoCctu B MeCTe UX YCTaHOBKM, y6e£I,I/ITbCF| B MOJIHOM OTCYT-
CTBUN OaBreHna B pr6OI'IpOBOLI,e N CINNTb XXNOKOCTb;

- oTcoeamHUTb nogxogswme K Bl (M3A) kabenu;
- aemoHTmposaTb M1 (M3A) n BI.

BHUMAHME! lMpn gemoHTaxe Bpe3Hble NMOA BbIBUHYMBAKOTCA U3
MOHTa)XHbIX NAaTPyOKOB C NOMOLLBLIO POXKKOBOrO Kritoya Ha 36 MM. ['paHu
noA Koy Ha 36 MM nokasaHbl Ha puc.b.6.

KATETOPUYECKU 3AMNPELWUAETCA ncnonb3oBaHne npu 4eMOH-
Taxe NOA MHOro MHCTPYMEHTA, Tak Kak 9TO MOXeT NpuUBECTU K pasrep-
meTnsauun MNOA (OTBUHYMBAHWUIO BHYTPEHHEW BTYSKW) U OBpPLIBY CUr-
HanbHOro kabens (cm. puc.b.6). MNpu HeBbINONHEHUN gaHHoro Tpebosa-
Hus narotosutens HE HECET rapaHTuiiHbIX 0683aTenbCTB.

Mpn oTnpaBke B NOBEPKY UMK B PEMOHT npubopa B KOMMSEKTE C
MM n3meputenbHble y4yacTKM U U3ryyvarline noBEepXHOCTU BpPe3HbIX
M3A AomKHbl ObITb OYULLEHbI OT OTITIOXKEHUN, 0CAAKOB, HAKUMKX U T.N.
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NMPUNOXEHUE A. OTHOCUTEeNbHbIEe ANIMHbI NPAMOSIMHENHbIX

y4yacTKoB

B tabn.A.1 npuBedeHbl MMHUMAsbHbIE 3HAYEHUSI OTHOCUTENbHON
ANWHBI NPAMOMMHENHBIX Y4acTKoB TpybonpoBoaa npu TMNOBOM MOHTa-
Xe, Npu ycTaHoBKe Bpe3Hbix [MOA no gnameTpy, no Z- n V-cxemam gns
PasnnYHbIX BUOOB MECTHbIX rMapaBinyecknx ConpoTUBIEHNN.

Tabnuua A.1
Bua mecTtHoro o
FMAPABNNMECKOTO OTHocuTenbHas AnvHa NPSMOIMHENHOro yyacTka,
N, He meHee
COMNpOTMBEHUS
1 2
—L

L L) g 10

L———+
P—-—J;/_B 3

—L

B_'\g-—-—g 10

L—
E - J 3

L
i—» L - 10
L
(- J —>j 3
L

f — iﬂ 10
10

I
|

34



MpoponxeHune Tabnuuybl A.1

1

?—»AFLﬂ'_'_&

Perynupytowas
3a4BUXKa

30

F'_ij(—r )

Perynupytowas
3a4BUXKa

?—»fLﬂ'_'_&

[MONHOCTBLIO OTKPLIThIN LLAPOBOW KpaH

10

==

Hacoc

30

Hacoc

P
e_c;y_-&m—ﬂ'_"a

Dyl/Dy>0,1

10

1
S

Dyl/Dy>0,1

Mpn Hanuyum B TpybonpoBOoae HECKOMbKUX FMOpaBIfiIMYECKUX CO-
NPOTMBNEHMI ONMHA NPAMOSNIMHENHOrO yvacTka Tpybonposoaa Ao 6nu-
Xanwero k N3A conpoTusneHns JomkHa ObiTb HE MEHee, yKa3aHHOWN B
AaHHon Tabnuue, a pacctosiHue oT [OA g0 Kaxagoro u3 ocTanbHbIX
rmaopaBnnyecknx COMpOTMBAEHUA OOSMKHO ObiTb HE MeEHee 3Ha4veHus,
npueegeHHoOro B Tabnuue ons rmapaBnmMyecKkoro ConpoTUBIEHUS OaH-

HOro Buaa.
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NMPUNOXEHUE B. Bug cocTtaBHbIX YacTen pacxogomepa

- 250* >
2

\\ ,/ B3NETMP (©
‘ / PACXO[IOMEP-CUETUMK YNbTPA3BYKOBOM
125* % ©o
154+ 00 QMO
0]0)
\@@9 BSET
I {ypcB-510vLy =24 B) J)

Y

= 0 sstjisilini

J L }

Macca He bornee 2,5 kr

a) Bug cnepeau

=
\
| @

[
\s 7

6) Bug CHU3y
* - cnpaBOYHbIN pasmep

— 6

3
O

1 — ducnneu uHOukamopa, 2 — krnaguamypa, 3 — Modysib obpabomku
OaHHbIX; 4 — mMOOyrnb BUIT; 5 — MOHMaxHbItU MoOyrnb;, 6 — cybbriok
obpabomku OaHHbIX; 7 — 2epmoesolbl; 8 — pasbvem RS-232; 9 —
KrieMmma 3a3eMJrIeHUs.

Puc.B.1. BTopu4HbIn namepuTtenbHbIM NpeodpasoBaTenb.
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o) v/ 71l
- Tf %15*,( //

27+ 35* TEE—So-
_ l 5% }4725*—>
11

=

*22% p-a——80* ——>

a) Bug, cboky 0) Bug c3agu
* — CrpaBOYHbIN pa3mep
1 — DIN-petka; 2 — kpoHwmeuH,; 3 — BIl.

Puc.b.2. Bup Bl ¢ kpoHwTenHamu ansa kpenneHus Ha DIN-penky 35/7,5.

- 230*

S W %

~ -

N JM %

MOHTaXxHble NNaHKn

* - CNpaBOYHbIN pa3mep

Puc.b.3. Bua c3agn BIl ¢ MOHTaXHbIMM nNMaHKaMu ANA KpensieHMa Ha
ob6bekTe.
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1 — uamepumersibHbIU y4acmok; 2 — ycmpoucmeo KOMMYMmauyuOHHOe;
3 — nampybok 0rnsi ycmaHoeku 8pe3Ho20 [NOA; 4 — epesHou [13A; 5 —
8b1800 [1DA 8 medHouU mpybke; 6 — 8800 Or1s Kabesisi co cmopoHbI BI 1.

a) pasmewleHne YK Ha mameputenoHom yyactke ([MMOA pasmelleHbl no

anameTpy)
A I 1)
—!_ X1 X3 X2_!_
G| [EoPe o [E9
. 0 LI [ [T )
70 12 12 3 4 12
108* N N
N _—I-_ _|- B N
S e) Sae
v e o e
- 100* >
< 142* >

* - cNpaBOYHbIN pasmep
0) B YK Cco CHATOW KPbILLIKOM

Puc.b.4. 1NN Ha 6ase wusmepuTenbHoro y4vactka WMY-012 ¢ yctpoucTBOM
KOMMYTaLMOHHbIM.
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90*
118,4*1

A

Puc.b.5. Bnok kommyTauum (6e3 KpbILLKK).
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[paHn nog kntov 36 Mm 418 YCTaHOBKMK U
AemoHTaxa MIA 13 moHTaXHoro naTpybka

M3ny4atowas naocKoCTb

BHyTpeHHAA
H BTY/IKa

T
—r 1

| Ui

—

——M42x2—>

T

A
'—\
S
a1
3

a) C NnacTMaccoBbIM NPOTEKTOPOM

paHu nog KAy 36 Mm ANA YCTaHOBKU U
AemoHTaxa MIA 13 moHTaXHoro naTpybka

M3ny4datowas nioCcKoCTb

BTY/IKA

H BHyTpeHHAA

1
—r 1

\_;!‘”J_‘

——M42x2—»

- 145*

0) ¢ TUTAHOBbLIM NPOTEKTOPOM

paHu noa KNy 36 MM oA YCTAHOBKM U
AeMmoHTaxa MIA 13 moHTaxKHOro naTpybka

M3nyyatoLan NnaocKoCTb

HakuaHas raika

4

1 [ /

N

L L
M42x2

Y

145-250*

A

B) C TUTAHOBLIM MPOTEKTOPOM U HAKNOHOW rankomn

Macca He 6onee 1,0 kr

Puc.b.6. Bpe3Houn (BBMHYMBaemMbin) MIA.
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NMPUNOXXEHUE B. KommyTauua moaynen pacxogomepa

( N\

7 %

: 1A
I ]
;[{ ]J3 J4[ =

ke

A — OKHO 0115 pa3meuwjeHUs KOMMYMmayUuOHHbIX 351eMeHmMo8 KOMOUHU-
po8aHHO20 MOOyrisi BHEWHUX ces3el;
51, B1 — okHa 0551 pa3meuw,eHUs1 KOMMymayUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8si3el, ycmaHo8/1eHHO020 8 c/iom 1;
62, B2 — okHa 0151 pa3meuw,eHuUs1 KOMMymayuUuOHHbIX 35IeMEeHmo8 cep-
8UCHO20 MOQYIIsl BHEWHUX c8si3el, yCmaHo8/1eHHO20 8 c/iom 2;
["— pe3epeHble OKHa;
L — 0kHO Onsi pasmew,eHuUsi KOMMymauuOHHbIX 3/1IEMEHMO8 MpueMo-
nepedarowie2o MoOyIis;
1 — konnoOka npedoxpaHumerns 1 A e yenu =24B;
2 — pasbem 0515 NoOKMoYeHuUs kabens numaHus =24B;
3, 4 — KkoHmakmHsble napn! I3, J4 coomeemcmeeHHO 01 ycmaHO8KU
pexuma pabomel ripubopa:
- J3 — KOHmMaKmHas napa paspeweHuUss Moougukayuu Kkanubpoeoy-
HbIX napamempos;
- J4 — KOoHmMaKmHas napa paspeuweHuss Mooughukayuu rnapamempos
YHKUUOHUPOBAHUSI;
5 — omeepcmue ¢ 3azrywkou 01151 MOOKoYeHUs1 Kabers uamepeHust
Yacmomabl OrIOPHO20 K8apua (Ucrosib3yemcs npu nosepke npubo-

pa).

")

KaHan
1
PEA2.1

@
20

960
o

Puc.B.1. Bup c3agn moayns o6paboTku AaHHbIX.
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TSOUT +
TSOUT

GND
A/Data-
B/Data+

[ee] |31
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~

Puc.B.2. KoMMyTauMOHHbIE 351IeMeHTbl KOMOMHUPOBAHHOIO MOAYNSA.

Tabnuua B.1. O6o3Ha4YeHMe KOHTaKTHbIX 31IeMeHTOB U CUrHanoB KOMOWHMU-
pOBaHHOro moAayns.

HaumeHoBaHune Obognavienme O6o3HayeHune curHana,
BbIXoaa KOHTaKTHOTO Ha3Ha4yeHne KOHTaKTHOro asfieMeHTa
anemeHTa
1 RXD
2 RTS
RS-232 3 TXD
4 CTS
7 GND
- TSOUT+
YHuBepcanbHbIn - TSOUT-
Bbixog 0 J1 KoHTakTHbIe napbl YCTAaHOBKM pexnma paboThl
J2 yHuBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe napbl YCTAaHOBKM pexnma paboThl
) J4 npubopa
- GND
RS-485 - A / Data-
- B / Data+

K pasbemy RS-232 KOMOMHMPOBAHHOrO MoOAyns MOAKMYaeTcs
wnend (nnockum kabenb) OT BHELLHEro pas3bemMa, pacnosioXKeHHOro Ha
Kopryce MOHTaXHOro Moaynsi.

1.2.3.4'5
60708090

a) BMA CHapYXu Ha BHELLHWN
pasbem DB9 uHTepdeica

RS-232

Wnendg

I

(L]
\Y%

L . (Bng ceepxy

oooh pasbema co
oooo 1 Lwnendom)
2 8

6) kabGenbHbI pa3beMm, NOAKMYAEMbIV K
pazbemy RS-232 KOMOGMHMPOBAHHOTIO
moayns

Puc.B.3. KommyTtauumsa nmHtepcdenca RS-232.
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MMMN.BbIX.
TSOUT4+
TSOUT4-
TSOUT3+
TSOUT3-
TSOUT2+
TSOUT2-
TSOUT1+
TSOUT1-

ol

5
-

Puc.B.4. MapkupoBka KOMMYTaLUUOHHbIX 3fIeMeHTOoB Moayns
yHUBepcarnbHbIX BbIXOAOB.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOAOB B 3aBUCU-
MOCTU OT MeCcTa YCTaHOBKW MOAYIIA.

KoHTaKT. napbl ycTaHOBKM
MecTo ycTaHOBKM
Mapkuposka HaumeHoBaHue 1 Homep pexuma paboTbl
HOMeEp 0003Hau. CUrHanoB BbIXxoda mMoayns o0bo3Hau. MapKnpoBKa
croTa OKHa OKHa KOHTaKT. nap
TSOUTL1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3,J4
1 B1 TSOUT3 +/- YHuBepcanbHbin 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbin 4 J7,J8
1 bl : ; gmg TokoBbIN 1 - -
2 b2 : ; gmg TokoBbil 2 - -
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TOK.BbIX. ETHERNET

MMM.BbIX.

Puc.B.5. MapkupoBka KOMMYTaUMOHHbLIX 35IEMEHTOB MoAyJsieh TOKOBOro
Bbixoaa u uHtepdenca Ethernet.

(BMA CO CTOPOHLI (Bug cnesa
NOAKIIOYEHNS K pasbema
OTBETHOMY pasbemy) kabernb kabenem)

1 8

a) kabenbHbI pasbeM RJ45 ond NOAOKMOYEHMST K CETU nepedayn gaHHbIX Unu

MK
KoHTakTbl
Uenb Pasbem moayns Pasbem RJ45
Ethernet NMOAKITIOYEHNE K CETU nogkntodeHue k MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

0) Tabnuua koMmyTaumm curHanoB B Kabene cBA3M Npu NOSKITHOYEHUN K CETU Nne-
pefayn gaHHbIX 1 noakntoyeHnn k MK

Puc.B.6. KommyTtauumsa mHtepdenca Ethernet.
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NMPUNOXEHUE I'. CxeMbl aneKkTpuyeckue

RS-232

BTOPUYHbIN
NMPEOBPA30BATEIb

KaHnan 1

PEA1.1

Llenb

RXD

GND

TXD

PEAL1.2

GND

GND

PEA2.1

M3A

GND

N3A1.1

GND

_<
1
2
3
4

e
1
2
3
4

GND

GND

o Lo

RTS

PEA2.2

CTS

GND

Ol |IN[(ov|(O|(_[WIN|F-

RS-485
A/Data-
B/Data+

GND

YH.BbIX. 0

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUT3-
TSOUT4+
TSOUT4-

Tok.BbiIX. 1 (2)

GND
GND
I
I

f 4

Ethernet

TX+
TX-

RX+

RX-

=24 B

N3A1.2

Puc.l'.1. Cxema coeguHeHnn pacxogomepa ucnosnHeHusa YPCB-510V u.
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BTOPAUHBGIN
NPEOBPA3OBATENb YCTPOUCTBO
KOMMYTALIMOHHOE
Kanan 1 "MBA1" X1
PEALL O (Y 11 [ Curn1 X3 "TISAT"
GND j hdll 2 | GND1 Curn1 | 1 J/\ NaA1
PEAL2 GNDL | 2
GND "TOA2" X2 Curn.2 | 3 T NaA2
PEA21 HHS>—F> 1 | cum2 GND2 | 4 g
GND j Y5 T ooz "TaA2"
PEA2.2
GND
a) C UCMoNb30BaHMEM YCTPOWCTBA KOMMYTALIMOHHOIO
BTOPVYHBIN
NPEOGPA30BATE/b BNOK
KOMMYTALIM
Kanan 1 "M2A1T" XT2 XT1 "M3A1T"
PEALL | (L 1 | Camd Cand | 1 O NaA1
GND j 2 | GND1 ool | 2 1Y
PEAL.2
GND "ToA2" | XT4 XT3
PEA2.1 ! (\L 1 Curn.2 CurH.2 1 Q Na3A2
GND j 2 | GND2 GND2 | 2
PEA2.2 "TISAZ"
GND

0) ¢ ncnonb3oBaHmem 6r0ka KOMMyTaL MK

Puc.l.2. Cxema nogkntoyeHns napbl NIA npyu HECUMMETPUYHON CXeMe CBA3MN.
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BTOPUYHbIN .
YCTPOWCTBO
MPEOBPA30OBATENb COMACYIOWEE
"TIBA1" "MoAT"
Karan 1 —<|<—| Uem [ ] m
PEALL O O 1| 1 [ PeaLt '
GND 2 | 2 | PEAL2 |
PEA1.2 3 | 3| oND1 !
GND 4 | 4] oND1 :
fa
PEA2.1 " AT
GND 1oA2 | oAz
PEA2.2 —<|<—| Ueme I (<] -
oG Q 1| 1 [PEA21 P
- 2 | 2 [ PEA22 Lo
L 515 ows .
4 | 4 | G2 Pl
[
:I
__________ I
! ]
o
U
: 1
. YCTPOWCTBO
P KOMMYTALIMOHHOE
I
! | Toar X1
j -— 1 | Curn1 X3 "ToAT
| 2 | cND1 cind | 1 O MaA1
: GND1 2
I "MOA2" X2 curH2 | 3 &
I
————— 1 CurH.2 GND2 4 I .,
2 | GND2 ToA2
a) C UCMNosb30BaHMEM YCTPOUCTBA KOMMYTALIMOHHOIO
BTOPWUYHbIN "
YCTPOWCTBO
NPEOGPA3OBATENb COMMACYIOLLEE
"MOAT" "MoAT"
T & {ronr
PEALL |- — 1 | 1 | PEALL I
GND 2 | 2 | PEAL2 }
PEAL2 3 | 3 | GND1 !
GND 4 | 4 | D1 |
VR |
PEA2.1 A"
s M3A2 : "MBA2"
— | <— Llenb i [ {1 NMaA2
PEA22 S 1 | 1 | PEA21 I
GND Y . Lo
2 | 2 | PEA22 L
L] 3 | 3 | oND2 .
4 | 4 | GND2 Pl
[
[
S
! j
| m———————
!
L BIOK
I KOMMYTALIMK
[
I WAAAL
|1 TIoAT” XT2 XT1 |'moat
|- 1 [ cumt curnt [ 1 O naA1
! 2 | GND1 GND1
|
|
: "MoA2" XT4 XT3
_____ -[Zj—% 1 | Curn.2 Curh.2 | 1 - m
2 | GND2 GND2 | 2
TBA2"

6) ¢ ncnonb3oBaHnem 6110ka KOMMyTaLMK

Puc.l.3. Cxema nogkntouyeHnsa napbl NIA npyu cMMMeTPUYHON CXeMe CBA3MN.
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NMPUNOXXEHUE A. NMpoToKosn MOHTaXHbIX U MYCKOHaNago4HbIX
paboTt

(pekomeHayemoe)

MPOTOKOIJT
MOHTaXHbIX W MyCKOHanago4Hblx pabot

pacxogomepa-cyeTtumka «B3NNET MP» 3aB.Ne (nuer , IncToB )
NcnonHenne YPCB-510V

MN3A1.1 Ne / TI9A1.2 Ne ; YC Ne ; BU Ne

1. Ob6beKkT

HanMeHOoBaHWe opraHu3auumn, NOYTOBbIV aapec, Ten/dakc

2. XapaKkTepuCcTukm obbekTa: Dy n3mMepuTenbHOro y4actka MM;
cxema yctaHoBku MOA ; HAaNN4Me peBepCUBHOIO NOTOKA ;
Ta6bnuua 1
Bua rmapasnuyeckoro [OnvHa npsaMonuHenHoro
CONpOTMBEHMUS y4yacTka, M
Ho N3A1.1
Mocne NMN3A1.2

3. HapyxHbin anametp NY B ceveHunsix yctaHoBkU [3A, D,gp op (3aNnonHsaeTcsa tabn.2 nnu
Tabn.3).

Tabnuua 2
[nuHa oKpy>XHOCTU CeyeHue 1 CeyeHue 2
1
M3mepeHHoe 3HayeHune, >
LOKp ijs MM 3
CpeaHee 3HaveHune B ceveHUn, Lo opiy MM
CpegHee 3HayYeHne, MM Lop cp= : Duap cp=
Tabnuuya 3
CeveHune 1 CeyeHue 2
HapyxHbin guameTp InockocTb n3mepeHust IMNOCKOCTb M3MepeHus
1-5 2-6 3-7 4-8 1-5 2-6 3-7 4-8
1
M3mepeHHoe 5
3Ha4veHune, Dygpij, MM 3
CpenHee 3HayeHue
B C€YeHUWN, Dyap opjy MM

CpenHee 3HayeHue,
Duiap cp, MM
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4. HapyxHbin anameTp MY B NpoaonbHON NNockocTn yctaHosku M3A, Droa o (ONpeae-
nsgetcsa npu ycraHoBke MNOA no guametpy)

Tabnuua 4
HapyxHbin guameTp CeueHue 1 CeueHue 2
M3mepeHHoe 3HayeHune, ;
Dnaaij, MM 3

CpepnHee 3Ha4yeHue B ce4eHnm, Dnsa opj, MM

CpegHee 3HayeHue, Dpsa cp, MM

5. KoadhdurumeHT nckaxkeHnsa akyctmdeckom 6asbl

D
Kg = 1A . -
DHap cp
0,985 <Kg < 1,015
6. TonwwmHa cteHkn NY, her o
Ta6bnuua 5
CeueHue 1 CeuveHne 2
HapyxHbIn guametp TOYKN N3MepeHns TouYKM n3MepeHust
2 4 6 8 2 4 6 8
1
N3mepeHHoe >
3Ha4veHwue, he jj, MM 3

CpegHee 3HaveHue
B cedeHunn, he; cpi, MM

CpegHee 3HadeHue, hg; ¢p, MM

7. NonoxeHwne BpesHbix NOA Ha NY (onpeaensieTca npu MoHTaxe MN3A Ha LY Ha obbek-
Te).
7.1. Yron HakrnoHa akyCTU4eCcKoro kaHana, o

Tabnuua 6

Yron HaknoHa
aKyCTU4YeCKOro kaHana

NnaA1.1 MNaA1.2

N3mepeHHoe

3Ha4yeHune,

ai, rpag

CpenHee 3HayeHue,
o, rpag

7.2. CMeLLeHne akyCTUYecKoro kaHana X = MM
7.3. basa npubopa, Ls (paccTosiHne Mexay u3nyvaroLmmm nnockoctammu napsl MN3A)
L = MM
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8. OceBas 6asa npubopa, Ls (paccTosiHne Mexay LeHTpaMm N3ny4datoLLmnx niocKocTen
napbl M3A Bgonb ocn NY)
Log = MM
9. OKBMBaneHTHas LWEepPOXoBaTOCTb BHYTPEHHUX cTeHoK LY, d, = MM
10. MNMapameTpbl U3MePAEMON XNOKOCTH.
10.1. Tvn xugkoctn

10.2. TemnepaTtypa XUOKOCTU: MakcumarbHas °C
MUHUManbHas °C
cpedHaAa (tyake + twan)/2 = °C
10.3. KoahpnumneHT KnHemaTnieckom BA3KOCTM XUOKOCTH, v = m?/c

11. XapaKTepuCTUKnN CUrHanoB 1 napameTpbl kaHana 06paboTkn ynbTpasByKOBLIX CUTHa-
nos

Tabnuua 7

HavmeHoBaHWe napameTpa 3HaveHve napameTpa

1. UsoHA

2. NnnHa kabenen ceasn BI-MNM3A, m

12. MapameTpbl kKaHana namepeHus
12.1. CmeweHune Hyns, dTy = MKC
12.2. JononHutensHasa 3agepxka, Pyo, = MKC

MpumevaHue

rlpe,El,CTaBVITeJ'Ib opraHnsauunmn-npon3BoanTenAa nyCKoHanago4HbIX pa60T
/ /

noanucb [)%[6)

« » 20 r.

rlpe,El,CTaBl/ITeJ'lb 3akasuuka

/ /
noanucb [)%[6)
« » 20 r.
oc. noBeputesnb
/ /
noanucb [)%[6)
M.IM. « » 20 r.
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NMPUNOXEHUE E. CnpaBo4Hble cBeeHUsA O BA3KOCTU U NJIOTHO-
CTU XUOKOCTEUN

1. KpaTtkne cBegeHusi 0 BA3KOCTU XXNAOKOCTEN

Bsi3kocmb — CBOWUCTBO XWOKOCTU OKasblBaTb COMPOTUBIEHUE OEN-
CTBUIO BHELUHUX CWUII, BbI3blBalOLLUMX NEepPEMELLEHNE ee YaCTuL, Unn Cro-
eB. BsA3KOCTb 3aBMCUT OT TMNa XWOKOCTU U ee TemnepaTypbl U gaBne-
HUsA. PasnuyaoT gMHaMUYeCKyo N KNHEMaTUYECKYHO BA3KOCTb.

LHuHamuyeckasi 8si3kocmb (KO3(PMULNEHT BHYTPEHHErO TPEHUs) M
onpegensieTcsd CUMoOW TPEeHUs, KOTOpad BO3HUKaAeT Ha KBagpaTHOM
MeTpe NOBEPXHOCTU ABYX NepeMeLLalowmnxca Apyr OTHOCUTENBHO Apy-
ra crnoes XXWAKOCTU Npu rpagneHTe CKOPOCTU, paBHOM eauHULE.

KuHemamuy4eckasi 8513KOCmMb v — OTHOLUEHME OMHAMUYECKOW BA3-

KOCTU XKNOKOCTU K €€ NNOTHOCTN v = H
P

PasmepHocmb e0uHUL 8513KOCMU B Pa3fNYHbIX CUCTEMAX U UX CO-
OTHOLLEHME.

B cucteme CU:

l-fracl=[ 2 |-[ ] -

M M-C
B cucteme CIC:

b= |58 - 1] ryas). )| 22| ] eronc)

CooTHOoLWeHuS:

1M=0,1Nac=0,1Hc/m

1 CT1=10"* m?/c = 10 mm%/c = 100 cCT (caHTUCTOKC)

1¢Ct =1 mm/c = 107 em’/c = 10° m%/c

[na o603HaYeHns BA3KOCTM Ma3yTOB UCMOSb3YIOT XapaKTepUCTUKy
853Kocmb ycriogHasi BY 1 BHeCUCTEMHYIO eanHULY uamepeHus — °BY.

BaskocTb ycrnoBHas cBsidaHa C KMHEMaTU4eCKON BA3KOCTbIO (B CaHTU-
CTOKCax) crnefyroLien opmMmyrion:

v[cCT]z{o,om-By["By]— 0.063 }-100.
BY|°BY
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2. MeToguka pacueta KoacdhpmumeHTa KOPPEKTUPOBKU KNHEMATUYECKOWN BA3-
KOCTHU

[na pacyeTta koadhdrumeHTa KOPPEKTUPOBKM BA3KOCTN HEoBXoau-
MO:

- onpegenuTb AManasoH Temnepartyp paboyen Xugkoctn Npu akcnnya-
TaL“/“/I paCXOﬂOMepa - tMVIH VI tMaKC;

- onpenennTb 3Ha4YeHUs AMHaMMUYeCcKon BA3KOCTU U CKOPOCTb yrbTpassy-
Ka B rpaHMYHbIX TOYKax TemMnepaTypHOro gManasoHa Muws Y NMuake, Cuun U
Cwmakce;

- BblYUCIIUTb KOS(PPULIMEHT KOPPEKTUPOBKM BA3KOCTU SKOP NO crneayro-
wen gopmyne:

Skop = In(n MUH /T] MaKc ) _ IN(Vaaiah - Prann/ Vmiake 'pMaKC) '

Cmun — Cmakc Cmun — Cmakc

rae C— CKOpOCTb YnbTpasByka, KM/C;
V — KWNHEMaTUYecKasi BA3KOCTb;
p — NNOTHOCTb.

[ns onpegeneHna cKOpoOCTU yNbTpasByka MOXHO MCMOSib30BaTb
3HayeHusi, U3MepeHHble pacxogomepoMm (MeHwo TexH. nap. 1 kaHan
ctpoka Ckop. Y3C).
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Ta6bnuua E.1. 3Ha4yeHne KNHeMaTU4YeCKON BA3KOCTU Ma3yTOB NPU Pa3fiM4HbIX

TemMnepartypax
Temnepatypa, BsskocTb masyTa, v, cCt
°C M100 M100B 3K M40 M40B 3K | ®12/®12 3K | ®5/ d5 3K
10 - - - - 1900 198
15 - - - - 1220 144
20 - - 4500 2592 730 108
25 - - 2500 1469 450 83
30 - - 1500 879 320 65
35 3775 1791 980 552 230 52
40 2168 1067 650 363 158 43
45 1306 667 455 248 112 36
50 821 435 320 176 87 30
55 537 295 230 129 64 26
60 365 208 170 97 52 22
65 256 151 128 75 40 19
70 185 113 95 60 32 17
75 138 87 77 48 27 15
80 105 68 60 40 22 13
85 82 55 48 33 19 12
90 65 45 39 28 16 11
95 53 37 32 24 14 10
100 44 31 27 21 12 8,7
105 37 27 24 18 10 7,9
110 31 23 20 16 9,5 7,2
115 27 20 18 14 8,6 6,5
120 23 17 16 13 7,8 6,0
125 20 15 14 11 7,1 5,5
130 18 14 12 10 6,5 5,0
135 16 12 11 9,0 6,0 4,6
140 14 11 9,9 8,2 5,5 4,3
145 12 9,8 8,9 7,4 5,3 4,0
150 11 8,8 8,0 6,7 5,0 3,7
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Tabnuua E.2. 3HauyeHue KoachhpmuneHTa KOPPEKTUPOBKU KNHEMATUYECKOWN

BA3KOCTU ANA Pa3/iIMYHbIX XugKocten

TN xuaKocTh [Onana3soH 3HaveHune

Temnepatyp, °C koacpduuymeHTa, Skop

Mazyt M100 60 — 150 10,3

Maszyt M40 60 — 150 8,7

Maszyt ®12 60 — 150 7,4

Maszyt ®5 60 — 150 5,6

[n3enbHoe TonnMBo NeTHee 0-30 8,9

[n3enbHoOe TONNMMBO 3MHeEe mMuHyc 10 — 30 9,1

mMuHyc 10 — 50 15,5

Macno nHgycTtpuansHoe NC-12 50 — 100 71

mMuHyc 10 — 50 15,4

Macno nHgycTtpuansHoe NC-20 50 — 100 72

mMuHyc 10 — 50 15,8

Macno BepeTeHHoe AY 50— 100 71

Macno TpaHcgopmaTopHoe MiHyc 10 — 50 13,5

50 - 100 6,1

AuUeToH 0-30 2,0

YKcycHas kucnorta 0-50 50

OTnnoBbIN cNnpT 0-50 4,9

[muuepuH 20-100 30,9
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Ta6bnuua E.3. 3Ha4yeHMe NOTHOCTM Ma3yTOB NP1 pPa3fIMYHbIX Temnepartypax

Temnepatypa, [MNoTHOCTL MasyTa, p, T/M°
°C M100/M100B 3K | M40/M40B 3K D12 D12 3K 5 o5 3K
10 0,988 0,971 0,966 0,936 0,961 0,916
15 0,986 0,968 0,963 0,933 0,958 0,913
20 0,983 0,965 0,960 0,930 0,955 0,910
25 0,980 0,962 0,957 0,927 0,952 0,907
30 0,978 0,960 0,955 0,924 0,949 0,904
35 0,975 0,957 0,952 0,921 0,946 0,901
40 0,973 0,954 0,949 0,918 0,944 0,898
45 0,970 0,951 0,946 0,915 0,941 0,895
50 0,967 0,948 0,944 0,912 0,938 0,892
55 0,965 0,946 0,941 0,909 0,935 0,888
60 0,962 0,943 0,938 0,906 0,932 0,885
65 0,959 0,940 0,935 0,903 0,929 0,882
70 0,957 0,937 0,932 0,901 0,927 0,879
75 0,954 0,935 0,930 0,898 0,924 0,876
80 0,951 0,932 0,927 0,895 0,921 0,873
85 0,949 0,929 0,924 0,892 0,918 0,870
90 0,946 0,926 0,921 0,889 0,915 0,867
95 0,944 0,924 0,919 0,886 0,912 0,864
100 0,941 0,921 0,916 0,883 0,909 0,861
105 0,938 0,918 0,913 0,880 0,907 0,858
110 0,936 0,915 0,910 0,877 0,904 0,855
115 0,933 0,912 0,908 0,874 0,901 0,852
120 0,930 0,910 0,905 0,871 0,898 0,848
125 0,928 0,907 0,902 0,868 0,895 0,845
130 0,925 0,904 0,899 0,865 0,892 0,842
135 0,922 0,901 0,897 0,862 0,889 0,839
140 0,920 0,899 0,894 0,859 0,887 0,836
145 0,917 0,896 0,891 0,856 0,884 0,833
150 0,915 0,893 0,888 0,853 0,881 0,830
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NMPUNOXXEHUE X. CkopocTb ynbTpa3sByKa B Boae

1. CKOpOCTb pacnpocTpaHeHus yrbTpasByka 3aBUCUT OT TemnepaTypbl U
AaBneHusi B Tpybonposoge. CKOpoCTb ynbTpassyka Npu pasnmyHbiX
3HaYeHUsAX TemnepaTypbl BoAbl U aTMOCepHOM AaBneHun npuseneHa

B Tabn.>K.1.
Tabnuuya XK.1

t,°C | c,mc | t,°C | ¢c,mc | t,°C | ¢c,mlc | t,°C | c,mc | t,°C | c, mc

0 1402.7 20.0 1482.7 40.0 1528.9 60.0 1551.0 80.0 1554.5
0.5 1405.2 20.5 1484.2 40.5 1529.7 60.5 1551.3 80.5 1554.4
1.0 1407.7 21.0 1485.7 41.0 1530.5 61.0 1551.6 81.0 1554.2
1.5 1410.1 21.5 1487.1 41.5 1531.3 61.5 1551.8 81.5 1554.1
2.0 1412.6 22.0 1488.6 42.0 1532.1 62.0 1552.1 82.0 1553.9
2.5 1415.0 22.5 1490.0 42.5 1532.9 62.5 1552.4 82.5 1553.8
3.0 1417.3 23.0 1491.4 43.0 1533.7 63.0 1552.7 83.0 1553.6
3.5 1419.7 23.5 1492.8 43.5 1534.5 63.5 1552.9 83.5 1553.5
4.0 1422.0 24.0 1494.2 44.0 1535.0 64.0 1553.0 84.0 1553.3
45 1424.2 24.5 1495.6 44.5 1536.1 64.5 1553.5 84.5 1553.2
50 1426.5 25.0 1496.9 45.0 1536.9 65.0 1553.8 85.0 1553.0
55 1428.7 25.5 1498.3 45.5 1537.7 65.5 1554.0 85.5 1552.9
6.0 1430.9 26.0 1499.6 46.0 1537.8 66.0 1553.8 86.0 1552.5
6.5 1433.1 26.5 1500.9 46.5 1539.3 66.5 1554.6 86.5 1552.6
7.0 1435.2 27.0 1502.2 47.0 1540.1 67.0 1554.9 87.0 1552.4
7.5 1437.4 27.5 1503.4 47.5 1540.9 67.5 1555.1 87.5 1552.3
8.0 1439.5 28.0 1504.7 48.0 1540.3 68.0 1554.4 88.0 1551.5
8.5 1441.5 28.5 1505.9 48.5 1542.5 68.5 1555.7 88.5 1552.0
9.0 1443.6 29.0 1507.1 49.0 1543.3 69.0 1556.0 89.0 1551.8
9.5 1445.6 29.5 1508.2 49.5 1544.1 69.5 1556.2 89.5 1551.7
10.0 1447.6 30.0 1509.4 50.0 1542.6 70.0 1554.8 90.0 1550.5
10.5 1449.5 30.5 1510.5 50.5 1543.1 70.5 1554.9 90.5 1550.2
11.0 1451.5 31.0 1511.7 51.0 1543.6 71.0 1554.9 91.0 1549.9
11.5 1453.4 31.5 1512.8 51.5 1544.1 71.5 1555.0 91.5 1549.6
12.0 1455.3 32.0 1513.9 52.0 1544.6 72.0 1555.0 92.0 1549.3
12.5 1457.2 32.5 1515.0 52.5 1545.1 72.5 1555.1 92.5 1549.0
13.0 1459.0 33.0 1516.0 53.0 1545.6 73.0 1555.1 93.0 1548.7
13.5 1460.9 33.5 1517.1 53.5 1546.1 73.5 1555.2 93.5 1548.4
14.0 1462.7 34.0 1518.1 54.0 1546.5 74.0 1555.1 94.0 1547.9
14.5 1464.5 34.5 1519.1 54.5 1547.1 74.5 1555.3 94.5 1547.8
15.0 1466.2 35.0 1520.1 55.0 1547.6 75.0 1555.3 95.0 1547.5
15.5 1468.0 35.5 1521.1 55.5 1548.1 75.5 1555.4 95.5 1547.2
16.0 1469.7 36.0 1522.1 56.0 1548.2 76.0 1555.0 96.0 1546.5
16.5 1471.4 36.5 1523.0 56.5 1549.1 76.5 1555.5 96.5 1546.6
17.0 1473.1 37.0 1523.9 57.0 1549.6 77.0 1555.5 97.0 1546.3
17.5 1474.7 37.5 1524.8 57.5 1550.1 77.5 1555.6 97.5 1546.0
18.0 1476.4 38.0 1525.7 58.0 1549.7 78.0 1554.8 98.0 1544.9
18.5 1478.0 38.5 1526.6 58.5 1551.1 78.5 1555.7 98.5 1545.4
19.0 1479.6 39.0 1527.5 59.0 1551.6 79.0 1555.7 99.0 1545.1
19.5 1481.1 39.5 1528.3 59.5 1552.1 79.5 1555.8 99.5 1544.8

AnekcaHgpoB A.A., TpaxTteHrepy
CTBa BOAbI Npu atMocgepHoM aasneHun. M.: 3gaTtenbcTBo ctaHgap-
ToB, 1977,100c. (TocynapcTBeHHasn cnyxba cTaH4apTHbBIX CNPaBOYHbIX
AaHHbIX. Cep.: MoHorpadun).
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2. MNpwn oTcyTcTBUM TAbNUL, 3aBUCUMOCTN CKOPOCTW yrbTpa3Byka OT TeM-
nepaTypbl XWOKOCTU CKOPOCTb YrbTpa3Byka MOXET onpefensitbcs C
nomMoLbio nNpucnocobneHuns, nsodbpaxeHHoro Ha puc.>K.1. Henocpea-
CTBEHHO nepea M3MepeHMEM CKOPOCTWU ynbTpasByka KOpMyc npucno-
cobneHus (ckoba cTanbHas) norpyxaeTcsi B UCCrieayemMyto XnakocTtb, a
TONWMHOMEpP HacTpamBaeTCs ANA U3MEPEHUS CKOPOCTU ynbTpasByka.
3ateM ynbTpasByKOBbIM TOMLLMHOMEPOM MPOM3BOAUTLCA Henocpen-
CTBEHHOE M3MepeHne CKOPOCTH ynbTpasByka.

[Ons n3amepeHnss CKOpOCTU YyrbTpasByka B XXUOKOCTU BO3MOXHO
Takke npumeHeHue npubopa YC-12 UM (LLO 2.048.045 TO) unu Ton-
LLIMHOMEPOB APYrMX TUMNOB.

Kabenb curHanbHbIN

MNpeob6pasoBarensb
— N112-5,0-12/2-b

[0 B3NETYT ]

50+0,2

Ckoba ctanbHas

35

Puc.X.1. MpucnocobneHne AN uU3MepeHUsi CKOPOCTU YynbTpa3Byka B
XUAOKOCTW.
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NMPUNOXXEHUE WN. U3mepeHne yrna HaknoHa aKkyCTU4YeCKOro Ka-
Hana ¢ NoOMOLLbLI NPUCNocobneHuns

1. Tpn oTcyTCTBUM yrnomMepa U3MEpeHue yrria HakrnoHa aKyCTUYecKoro
KaHana MOXHO BbIMOMHATb C UCMOMb30BaHMEM npucnocodbnenus. MNpu-
cnocobnenune npegcrasnseT cobon NPAMOYrofibHUK pa3smepoM He me-
Hee 150 x 300 MM, M3roTOBSIEHHbIN U3 TBEPAOrO FIMCTOBOro Matepuana
(cTeknoTtekcTtonuTa, cTanu M 1.4.) C pasmeTkon. PasmeTka npeacras-
nset cobon ABe napannesnbHble NUHUK, OTCTOSLWKWe Apyr OT Apyra Ha
paccTosiHuM He MeHee 100 MM M nepneHAuKYnspHbIE OCHOBAHWUIO —
MeHbLUEN CTOPOHe npsiMoyroribHuKa (puc.A.1).

2. [Ina npoBefeHusi naMepeHun Heobxoammo yCTaHOBUTbL npucnocobre-
HWe Ha TpybonpoBog Takum obpa3om, 4TOOGbl OCHOBaHWE MNSIOTHO NpwU-
nerano K Hapy>XHOW NOBEPXHOCTU Tpybonposoaa napannenbHO NNHUMK,
npoBeAeHHOM BAONb ocu Tpybonposoaa (cm. n.5.3), a ero nnockocTb —
K HapY>XHOW NOBEPXHOCTW LUTAHMM, NPONYLLEHHON Yepes3 NaTpyoku.

Ha npucnocobneHnn npoBoAUTCA §NUHWUA, napannenbHas ocwu
wTaHrn. 3 ToYkM nepeceyeHns gaHHOW NUHUM C OOQHOW M3 napan-
nenbHbIX NMUMHUI OMycKaeTca nepneHankynap Ha gpyryt. OTmevaroTcs
TOYKM NEepeceyvYeHns ATUX NNHUIA C napannefnibHbIMU NIMHUSAMU NPUCHO-
cobneHus (puc.n.2).

3. NamepstoTca anvHbl oTpeskos |OA|, |OB|, |AB| wTaHreHUnpKynem.
o8| OA| OA|
|| o8|’ |AB|
emMble Ons BblMMCreHWs 3HadeHus napametpa «OceBas 6asa» no
dopmyrnam n.5.3.3 HaCToALLEN UHCTPYKLMN.

Bbluncnsotea sina = , Clga = cosa = , ncnonbay-

[, 2100 mm; 15 > 150 mm; |3 > 300 mm
Puc.U.1 Puc.n.2
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NMPUNOXXEHUE K. OnpepneneHune cmeweHns Hyna dTo u 4ONONHU-
TenbHOW 3aaepXku P,,, Ha cTeHae

NnaA1.1 N3A1.2

el

CteHa ans onpepeneHus
dT0
B3NETMP ©
() e
100 oo
100 B@E
,u" 10 €MB
[ e— =
L. | e—

hcuu
\ Ka6enn N3A-BN /

Puc.K.1. OnpeneneHune cmeweHnsa dT, c noMoLLbIO CTeHAA.

1. MNMpwn onpepeneHun dTy 1 Poon. Ha cTeHae OOMKHbI UCMONb30BaTLCSA
kaHan namepenus Bl1, napa MN3A n kabenun ceasm BI1-NOA, koTopble
OyayT CMOHTMpPOBaHbI Ha 06bekKTe.

2. Mapa MN3A ycTtaHaBnuBaeTcs Ha CTeHA Takum obpasom, 4Tobbl paccTo-
AHME MexXay M3ny4varowmMy NOBEPXHOCTSAMN BbINI0 paBHO PaCCTOSHWIO
L.

CteHpg 3anonHseTcsa paboyen XUAKOCTbo (BOAOW).
3. OtkpbiBaetca meHio Hactpoumku / OcHoBHble MapameTpsbl / lNapa-

MeTpbl UY 1 ycTaHaBNnBaloTCA 3HA4YEHMSA NapaMeTpoB, KOTOPble Obinn
onpegeneHbl Ha o0bekTe:

- Lokp (onvHa OKpy>XHOCTH);
- heT (TonwmHa cTeHkn);
- L6 (6a3a npubopa);
- Lo6 (oceBas 6a3za).
4. Pacxogomep HacTpamBaeTcs No napameTpam NPUHMMaEMOoro curHana.
5. OnpegensaeTca 3HadYeHne cMmelleHns Hynda pacxogomepa dTo No mMeTo-
AuKe, NpuBeaeHHON B pasgene 6 HacTosLWen NHCTPYKLNN.

6. OnpepenseTca n BBOAUTCH B pacxogoMep 3Ha4YeHue CKOpOoCTU ynbTpa-
3ByKa B XnakocTu (Boae), 3anonHswowen cten. Onpegenserca 3Have-
HMWe [OMNONHUTENbHOM 3adepXku Ppon N0 MeToguke, npuBedeHHOW B
pasgerie 6 HacTosLWen NHCTPYKLMK.
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NMPUNOXXEHUE J1. TexHonorua npuBapku natpybka ansa ycraHoB-
Ku Bpe3Horo MN9A

HacTtoswas TexHonornsa cocrtaBreHa B Lenax obecrneyeHns Kaye-
ctBa cbopku Ml pacxogoMepoB M UCKNIOYEHUA CO34aHUSA aBapUHOM
CcUTyaLmm Nocre BbiNOMHEHNA HEOBX0ANMbIX COOPOYHbIX paboT.

1. MNocne BbLINOSHEHUS pa3MeTKM B COOTBETCTBMM C N.5.3.2 HacToswen
WHCTPYKLMKN NO MOHTaXy Bblpe3aloTCcs ra3oM HeobXoAnMble OTBEPCTUS.

MPUMEYAHNE. CeapHon wWOB ycTaHaBnMBaeMoro natpybka He
OOJIMKEH nonagaTth Ha CBapHble WBbI TPy6.

2. NMocne npoBepkn 1 NOArOHKM yCTaHOBOYHOM ocu [MOA BbinonHsaeTcs 3a-
YUCTKa CTEHOK TpyObl 0O MeTannuyeckoro 6recka Ha pacCcTOSAHUU He
MeHee 50 MM B KaXKayto CTOPOHY OT KpaeB OTBEPCTUS.

3. C nomowbto wTtaHrm Bl07.00-14(15,16) yctaHaBnuBaeTca natpybok
B23.01-00.02 Ha npuxBaTKax.

MpuxBaTkn BbiNONHAT anektpogamm YOHW 13/55 nnun aHanorny-
HbIMU CEPTURULMPOBAHHBIMU 3NEKTPOAAMM, NPeAHa3HaYEeHHbIMM ANS
ceapku ctanen Ct10+C120 nnu ctann Ct15IC.

4. lNocne KOHTPONbHOW BbiBapkM MPOU3BOAUTCA MOMHAA npuBapka ycTa-
HOBIEHHbIX AeTanemn.

NMPUMEYAHUWE. K cBapoyHon paboTe gonyckalTcs OUnioMupo-
BaHHbIN CBapPLUMK, BapMBLUUIA KOHTPONbHbIE 06pa3Lbl, KOTOPbLIE MPOLLN
UCnbiTaHMs B COOTBETCTBMM C «[1paBunamu aTTectauum CBapLiMKoOB» U
PTM-1M-C83.

5. CeaplyMk 3aunLLaeT OB, KNeNnMUT 1 NpeabsBnsieT ero pykoBoAUTENO
pabor.

6. PykoBoguTenb paboT No OKOHYaHUN cBapkun obecneyvmBaeT NpoBeaeHne
rmopaBiNYeCcKnMX WUCMbITAHWA BHOBb BbIMOSIHEHHbBIX LUBOB B COOTBET-
cTBumn ¢ «lpaBunamm yctponcTtea Tpybonposogos» n PTM-1M-C83.

Mpwn ycTaHoBKe pacxogoMepoB Ha TpybonpoBoaax B npedenax Ko-
TenbHbIX, MMelowmx nacnopta no P-03-94, pykoBoautens pabot obs-
3aH BHECTU U3MEHEHUS B NAcnopT A0 3aBepLUEHNS MyCKOBbIX pabor.

Cnucok nutepaTtypbl

1. Tpybbl cTanbHble 6e3woBHbIe ropaveaedopmmpoBaHHble. TOCT 8732-
78. CopTameHT.

2. Tpybbl cTanbHble anekTpocBapHble npsmMowoBHble. TOCT 10704-76.
CopTameHT.

3. Tpy6bl cTtanbHble co cnvpanbHbiM WBoM. [OCT 8696-62. CopTaMeHT.
4. NMpaBuna aTTectauumn ceapLlimkoB. YTB. 16 mapta 1993 r. [T TH Poccuw.

5. MNpaswuna yctponctea un 6esonacHon akcnnyaTtaumm TpybonpoBoaos na-
pa n ropsyen Bogpl. NN610-573-03. YT1B. noctaHosneHnem Ne90 TTH
oT 11.06.2003 r.
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NMPUNOXXEHUE M. KoHCTpyKUUA cTpyeBbINpAMUTEnNA

1. Ha puc.M.1 npegcraBneHa cxema CTpyeBbInpsaMuTerns tuna A, BbInor-
HAEMOro no cnegyLwmm npasunam:

a) TonwwmHa nnaTbl CTPyeBbINPsSIMUTENsI paBHa AuaMeTpy OTBEepCTUi; B
3aBMCMMOCTW OT MaTtepuana nnata MOXeT COCTOSATb U3 O4HOW UMW He-
CKOJbKMX NNAaCTUH;

0) BCce AnameTpbl OTBEPCTUI B niaTe O4MHAKOBbI;

B) 6onee nnOTHO OTBEPCTUS pacnpeneneHsl B LeHTpe nnatol, 6bonee pea-
Ko no nepudoepum;

r) OTBEPCTUSA CO CTOPOHbI BXOAA NOTOKa MMEKT dpacKu.

0,13-D
a
o
—
S
X —+-—+- o
D — eHympeHHul Ouamemp mpyboripogoda, 8 KOMophbIU

ycmaraenueaemcsi CmpyeebIrnpsiMumerns.

Puc.M.1. Cxema cTpyeBbINpAMUTENSA NOTOKa TMna A.

2. [Ins cHWXeHWst Beca 1 Konnyectsa Matepmnana MOXeT UCMNofb30BaTbCH
CTpyeBbINpAMUTENbL noToka tuna B (puc.M.2), BbinonHsembi no crne-
AYyoLWMM npasuniam:

a) B OTBEPCTMSA NnaTbl BCTaBreHbl TPyOKu;
0) onnHa Tpybok paBHa anameTpy Tpybok;
B) BCe AuaMeTpbl OTBEPCTUA B NNaTe OANHAKOBbI;

r) bonee NNOTHO OTBEPCTUS pacnpeneneHbl B LeHTpe nnatbl, bonee pea-
KO No nepudgepuu;

[) OTBEPCTMS CO CTOPOHBI BXOAa NOTOKA MMEOT dhacKu.

61



0,13-D

0,13-D

X
|
!
LIl
D

Puc.M.2. Cxema cTpyeBbINpaAMUTENA NOTOKa TMna B.

3. PaameTka O0TBEPCTUN B CTPYEBLINPSAMUTENSAX NOKa3aHa B Tabn.M.1.

Ta6bnuua M.1. KoopauHaTbl oTBEpCTUI B CTpyeBbinpaMuTtensx tuna Au B
(D — BHYTpEHHUIN guameTp Tpybonposoaa)

Ne n/n Ocb X Ocb Y
1 0 0
2 0 0,142-D
3 0 0,283-D
4 0 0,423-D
5 0,129-D 0,078-D
6 0,134-D 0,225-D
7 0,156-D 0,381-D
8 0,252-D 0
9 0,255-D 0,146-D
10 0,288-D 0,288-D
11 0,396-D 0
12 0,400-D 0,151-D

4. CTpyeBbINpssMUTENDb yCTaHaBNMBaeTca B TpybonpoBoa Ha pacCTOSHUN
1+2Dy, TpybonpoBoAa OT nocrnegHero rno noToKy MECTHOro ConpoTuB-
nenus. lNpu ycTaHOBKe CTpyeBbINPpAMUTENSA Tpebyemasa ArvHa npsmMo-
nHenHoro y4yactka nepen [N3A onpepensieTcsi, Kak paccTosHWe OT
rmapasnmyeckoro conpotueneHuns go MNOA.

im_mr.510vd_docl1.10
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